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Letter from the Dean 

Welcome to the School of Engineering! My 
faculty, staff, and I look forward to serving and 

helping you get the most out of this remarkable 
institution. This engineering school is unique in its 

outlook, makeup, and product. The values of Santa 
Clara University—educating the whole person, 

instilling a willingness to act ethically, and striving 

to use our gifts for the benefit of society—make 
our graduates not only outstanding contributors 

to their professions but also admired leaders in 

their communities. As an engineer, you can help 
design things that improve our quality of life, 

from bridges that can withstand a major earthquake 

and water purification systems that help reduce 
infant mortality to software and hardware that 

help protect the public or bring market data to 
peasant farmers. At the School of Engineering, 

you will not only gain specialized expertise in engineering and be prepared for a 

successful career, you will also learn how to contribute your skill and talent to make 

a difference. 
Before joining Santa Clara University, I spent 23 years in industry, with IBM, 

Hewlett-Packard, Bay Networks, and Nortel Networks, working on industrial 

research, architecture, and advanced technology. In every role, I was fortunate to 

enjoy rich interaction with universities such as Duke, U.C. Berkeley, Georgia Tech, 

the University of North Carolina, Carnegie-Mellon, the Swiss Federal Institute of 
Technology, and Tsinghua University. I have seen how brilliant new ideas are created, 

developed, and improved by engineers and how these ideas ultimately make their way 

to commercial reality. I am inspired when engineers make a tangible contribution to 
improving the lives of people. I believe that engineers can make the world a better 

place, perhaps nowhere more effectively than here in Silicon Valley, and thus I am 
thrilled to serve here at Santa Clara University, an institution dedicated to giving 

engineers the education and training to do just that. 

My challenge to you is to demonstrate your values in your work, leave a lasting 
impact, and maintain your ties to the University after you graduate. Please let me 

know your thoughts on the education you receive here, starting now and for the rest 

of your life. I am honored that you have chosen to study with us. 

Sincerely, 

Daniel A. Pitt 

Dean 
School of Engineering 

Santa Clara University 

Vll 



Engineering at Santa Clara 

The undergraduate programs leading to the bachelor of science degree in civil, electrical, 

and mechanical engineering were first offered at Santa Clara University in 1912; the 
programs were accredited by the Accreditation Board for Engineering and Technology 

in 1937. Since that time, the following degree programs have been added: bachelor of 

science in computer engineering and in engineering; master of science in applied math¬ 
ematics, civil engineering, computer engineering, electrical engineering, engineering, 

engineering management and leadership, and mechanical engineering; engineer’s 

degree in electrical engineering and mechanical engineering; and doctor of philosophy 
in computer engineering, electrical engineering, and mechanical engineering. In 

addition, the School of Engineering offers a variety of certificate programs. 

SCHOOL OF ENGINEERING: MISSION STATEMENT 

This University exists to advance student learning, impart values, and create 

knowledge. The School of Engineering uniquely embodies the Jesuit educational 
values in a Silicon Valley context of opportunity, diversity, innovation (technical and 
otherwise), tolerance of risk and failure, and other cultural features. 

The mission of the School of Engineering is to: 

• Equip undergraduate and graduate students, through personal faculty interaction, 
with engineering theory and practice, teamwork and leadership skills, and the 

motivation to contribute to the benefit of society through the ethical practice 
of engineering. 

• Offer distinctive graduate programs to working professionals as well as full-time 

students to meet the needs of our community and industry constituency. 

• Advance the state of the art of technology through faculty scholarship and 
industrial interaction. 

SCHOOL OF ENGINEERING: VISION 

The School of Engineering will be treasured, in Silicon Valley and beyond, for 

the impact of its graduates and faculty on improving the human condition through 
engineering education, practice, and scholarship. 

vm 



Academic Calendar 2004—2005 

FALL QUARTER 2004 

July 1 Thursday 

July 15 Thursday 

August 16—27 Monday-Friday 

August 28- 
September 12 

Saturday-Sunday 

September 6 Monday 

September 13 Monday 

September 13 Monday 

September 13 Monday 

September 20 Monday 

September 21 Tuesday 

September 22 Wednesday 

September 24 Friday 

September 26 Sunday 

October 3 Sunday 

October 8 Friday 

October 10 Sunday 

October 25— 
November 5 

Monday-Friday 

November 19 Friday 

November 25-26 Thursday—Friday 

December 3 Friday 

December 3 Friday 

December 6-10 Monday-Friday 

December 13 Monday 

December 15 Wednesday 

December 24, 27 Friday, Monday 

December 31 Friday 

Fall 2004 application deadline for 
Certificate, M.S. and Ph.D. 

Last day to submit fall application 
supporting documentation 

Fall registration period 

Add/Drop period—no charge 
if registered 

Labor Day; administrative holiday 

Drop/Swap begins; $30 per course 

Late registration; $75 fee if no 
previous enrollment 

Fall 2004 application deadline for 
Engineering Open University 

Classes begin 

Fall tuition and fee payment due 

New student orientation—Fall 

Last day to petition for graduate degrees 
to be conferred in December 2004 

Last day to change registration or 
withdraw from classes with a 
100% refund 

Last day to withdraw from classes with 
a 50% refund 

Last day to submit incomplete work to 
faculty for spring and summer 2004 

Last day to withdraw from classes with a 
25% refund and not receive a W grade 

Winter registration period 

Last day to change from grade to audit 

Thanksgiving recess; academic and 
administrative holiday 

Last day to withdraw from classes 

Classes end 

Fall quarter examinations 

Last day to petition for graduate degrees 
to be conferred in March 2005 

Fall quarter grades due 

Christmas recess; administrative holidays 

New Year’s recess; administrative holiday 

IX 



X ACADEMIC CALENDAR 

WINTER QUARTER 2005 

October 25- 
November 5 

Monday-Friday 

November 1 Monday 

November 15 Monday 

November 6- 
December 26 

Saturday-Sunday 

December 21 Tuesday 
f 

December 21 Tuesday 

December 27 Monday 

December 27 Monday 

January 3 Monday 

January 5 Wednesday 

January 9 Sunday 

January 16 Sunday 

January 17 Monday 

January 21 Friday 

January 23 Sunday 

January 31- 
February 11 

Monday-Friday 

February 21 Monday 

March 4 Friday 

March 11 Friday 

March 11 Friday 

March 14 Monday 

March 14—18 Monday-Friday 

March 23 Wednesday 

Winter registration period 

Winter 2005 application deadline for 
Certificate, M.S. and Ph.D. 

Last day to submit winter application 
supporting documentation 

Add/Drop period—no charge 
if registered 

Winter tuition and fee payment due 

Winter 2005 application deadline for 
Engineering Open University 

Drop/Swap begins; $30 per course 

Late registration begins; $75 fee if no 
previous enrollment 

Classes begin 

New student orientation—Winter 

Last day to change registration or 
withdraw from classes with a 
100% refund 

Last day to withdraw from classes with 
a 50% refund 

Martin Luther King Day; administrative 
holiday—consult class schedule 

Last day to submit incomplete fall 
quarter 2004 work to faculty 

Last day to withdraw from classes with a 
25% refund and not receive a W grade 

Spring registration period 

Presidents Day; administrative holiday— 
consult class schedule 

Last day to change from grade to audit 

Last day to withdraw from classes 

Classes end 

Last day to petition for graduate degrees 
to be conferred in June 2005 

Winter quarter examinations 

Winter quarter grades due 



ACADEMIC CALENDAR xi 

SPRING QUARTER 2005 

January 31- 
Lebruary 11 

Monday-Friday 

Eebruary 1 Tuesday 

Lebruary 15 Tuesday 

Eebruary 12- 
March 20 

Saturday-Sunday 

March 21 Monday 

March 21 Monday 

March 21 Monday 

March 21 Monday 

March 25 Friday 

March 28 Monday 

March 30 Wednesday 

April 3 Sunday 

April 10 Sunday 

April 15 Friday 

April 17 Sunday 

April 22 Friday 

May 27 Friday 

May 30 Monday 

June 3 Friday 

June 3 Friday 

June 6—10 Monday-Friday 

June 10 Friday 

June 14 Tuesday 

June 15 Wednesday 

Spring registration period 

Spring 2005 application deadline for 
Certificate, M.S. and Ph.D. 

Last day to submit spring application 
supporting documentation 

Add/Drop period—no charge 
if registered 

Spring tuition and fee payment due 

Drop/Swap begins; $30 per course 

Late registration; $75 fee if no 
previous enrollment 

Spring 2005 application deadline for 
Open Engineering University 

Good Lriday; administrative holiday 

Classes begin 

New student orientation—Spring 

Last day to change registration or 
withdraw from classes with a 
100% refund 

Last day to withdraw from classes with 
a 50% refund 

Last day to submit incomplete work to 
faculty for winter 2005 

Last day to withdraw from classes with a 
25% refund and not receive a W grade 

Last day for September 2005 graduates 
to submit permission form to 
participate in the June 2005 
commencement ceremony 

Last day to change from grade to audit 

Memorial Day; academic and 
administrative holiday 

Last day to withdraw from classes 

Classes end 

Spring quarter examinations 

Graduate commencement 

Last day to petition for graduate degrees 
to be conferred in September 2005 

Spring quarter grades due 



XU ACADEMIC CALENDAR 

SUMMER SESSION 2005 

April 25-April 29 Monday-Friday Summer registration period 

April 30-June 12 Saturday-Sunday Add/Drop period—no charge 
if registered 

May 21 Saturday Summer tuition and fee payment due 

June 13 Monday Drop/Swap begins; $30 per course 

June 13 Monday Summer 2003 application deadline for 
Engineering Open University 

June 13 Monday Late registration; $75 fee if no 
previous enrollment 

June 20 Monday Classes begin 

June 26 Sunday Last day to change registration or 
withdraw from classes with a 
100% refund 

July 3 Sunday Last day to withdraw from classes with a 
50% refund and not receive a W grade 

July 4 Monday Independence Day observed; academic 
and administrative holiday 

July 29 Friday Last day to change from grade to audit 

August 5 Friday Last day to withdraw from classes 

August 5 Friday Classes end 

August 8-12 Monday-Friday Summer quarter examinations 

August 17 Wednesday Summer quarter grades due 

September 14 Wednesday Last day to petition for graduate degrees 
to be conferred in December 2005 

October 7 Friday Last day to submit incomplete work to 
faculty for spring and summer 2005 

All dates are inclusive. 
Registration dates are subject to change. 
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Santa Clara University 

UNIVERSITY MISSION 

Santa Clara University is a Catholic and Jesuit institution that makes student 

learning its central focus, promotes faculty and staff learning in its various forms, and 

exhibits organizational learning as it deals with the challenges facing it. 

Student learning takes place at the undergraduate and graduate level in an educational 

environment that integrates rigorous inquiry and scholarship, creative imagination, 

reflective engagement with society, and a commitment to fashioning a more humane 

and just world. 

As an academic community, we expand the boundaries of knowledge and insight 

through teaching, research, artistic expression, and other forms of scholarship. It is 

primarily through discovering, communicating, and applying knowledge that we 

exercise our institutional responsibility as a voice of reason and conscience in society. 

We offer challenging academic programs and demonstrate a commitment to the 

development of 

• Undergraduate students who seek an education with a strong humanistic orientation 

in a primarily residential setting 

• Graduate students, many of them working professionals in Silicon Valley, who 

seek advanced degree programs that prepare them to make significant contributions 

to their fields 

In addition to these core programs, we also provide a variety of continuing education 

and professional development opportunities for nonmatriculated students. 

Santa Clara University 

Approved by the Board of Trustees 

February 20, 1998 

1 



2 SCHOOL OF ENGINEERING 

ACADEMIC INTEGRITY 

Santa Clara University’s community is defined by an uncompromising standard of 

excellence in teaching, learning, and scholarship. All members of the community— 

faculty, students, and staff—have a responsibility to promote and maintain that stan¬ 

dard. Academic integrity is at the heart of that standard. Fundamental to the intellec¬ 

tual enterprise, academic integrity undergirds the academic life described in the pages 

that follow, and is an essential component of the statement of responsibilities and 

standards of conduct that govern student life at Santa Clara. 

THE UNIVERSITY 

Santa Clara University is a comprehensive Jesuit Catholic university with 8,047 

students located in the heart of Silicon Valley The University offers a rigorous under¬ 

graduate curriculum in arts and sciences, business, and engineering, plus nationally 

recognized graduate and professional programs in business, education, engineering, 

counseling psychology, law, and pastoral ministries. 

In 2003, for the 15th consecutive year, U.S. News and World Report ranked Santa 

Clara University second for overall academic quality among all regional universities 

in the West. The University sustains its high national reputation by offering a strong 

core curriculum, integrated learning environment, and research opportunities for all 

undergraduate students. 

SCU has the fourth highest graduation rate among all U.S. master’s universities. 

U.S. News in 2003 ranked the University’s MBA program in the top 20 among the 

nation’s 218 part-time programs and fourth best in California. The School of Law’s 

intellectual property program was recognized among the top 10 in the country for 

the sixth year in a row. 

Santa Clara University’s diverse community of scholars, characterized by small 

classes and a values-oriented curriculum, is dedicated to educating students for 

competence, conscience, and compassion. California’s oldest higher-education insti¬ 

tution demonstrates faith-inspired values of ethics and social justice. The traditions of 

Jesuit education—educating the whole person for a life of service—run deep in all of 

its curricular and co-curricular programs. 

SCU celebrated its 150th anniversary in 2001 and kicked off a $350 million 

fund-raising campaign in 2003. 

HISTORY 

Santa Clara University, founded in 1851 by the Society of Jesus as “Santa Clara 

College,” is California’s oldest institution of higher learning. It was established 

on the site of the Mission Santa Clara de Asi's, the eighth of the original 21 

California missions. 
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The “college” originally operated as a preparatory school and did not offer courses 

of collegiate rank until 1853. Enrollment increased following the Civil War, and by 

1875 the size of the student body was 275. One-third of the students were enrolled in 

the collegiate division; the remainder attended the college’s preparatory and high 

school departments. 

Santa Clara experienced slow and steady growth during its first 60 years, becoming 

“The University of Santa Clara” in 1912, when the schools of engineering and law 

were added. In 1925, the high school was separated from the University; it took the 

name Bellarmine College Preparatory in 1928. 

Founded in 1912, the School of Engineering initially granted bachelor degrees 

only. In 1959, as the Santa Clara Valley transformed from an agricultural area into an 

industrial center, the school began offering graduate degrees. 

For 110 years, Santa Clara was an all-male school. Then, in the fall of 1961, 

women were accepted as undergraduates and Santa Clara became the first coeduca¬ 

tional Catholic university in California. The decision resulted in an admissions 

explosion—from 1,500 students to more than 5,000. The size of the faculty tripled, 

and the University began the largest building program in school history, building 

eight residence halls, a student union, and the athletic stadium. 

In the early 1970s, the Board of Trustees voted to limit the size of the undergrad¬ 

uate population, an action that was intended to preserve the character and ensure the 

quality of the University for generations to come. In 1985, the University adopted 

“Santa Clara University” as its official name. 

FACULTY 

Santa Clara’s emphasis on a community of scholars and integrated education 

attracts faculty who are as committed to their students’ intellectual and moral devel¬ 

opment as they are to pursuing their own scholarship. Santa Clara University’s 427 

full-time faculty members include Fulbright professors, nationally recognized authors 

and poets, groundbreaking scientists, and highly regarded economic forecasters. 

STUDENT BODY 

Santa Clara University actively seeks diversity. In fall 2003, the University enrolled 

4,551 undergraduate and 3,496 graduate students, with male/female ratios at 43/57 

undergraduate and 55/45 graduate. In the same term, 36 percent of undergraduate 

students and 43 percent of graduate students identified themselves as people of color. 

Approximately 69 percent of Santa Clara University undergraduate students are from 

California; the others are from 48 states and 33 foreign countries. In 2003-2004, 

67 percent of the undergraduate students received some kind of financial aid— 

scholarships, grants, or loans. 

The University’s commitment to learning is expressed in the fact that 92 percent 

of freshman students advance to the sophomore year and 84 percent graduate, among 

the highest percentages in the country. 
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GRADUATE DEGREE PROGRAMS 

The School of Engineering offers the M.S. degree in applied mathematics, civil 

engineering, computer engineering, electrical engineering, engineering, engineering 

management and leadership, mechanical engineering, and software engineering. The 

engineer’s degree is available in computer engineering, electrical engineering, and 

mechanical engineering. The school also offers the Ph.D. degree in computer engi¬ 

neering, electrical engineering, and mechanical engineering. 

Santa Claras Leavey School of Business offers the MBA degree with coursework in 

accounting, economics, finance, management, marketing, and operations and 

management information systems. The J.D./MBA combined degree program is 

designed to permit students to complete both degrees in less time than if they were 

earned independently. The Executive MBA program allows seasoned working profes¬ 

sionals the opportunity to complete the intensive program in 17 months. A new 

addition to the business school offerings is the M.S. degree in information systems, 

which equips a student with technical skills to advance in the information systems 

management field. 
The Division of Counseling Psychology and Education offers M.A. degrees in 

counseling psychology, counseling, special education, interdisciplinary education, 

and educational administration. 

The School of Law offers full-time and part-time programs leading to a J.D. or 

LL.M. degree. Concentration areas include business and commercial law; civil 

dispute resolution; computer, high technology, and intellectual property law; consti¬ 

tutional law; criminal law and procedure; environmental law; estate planning and 

other family wealth transfers; family law; international law; labor law; personal injury 

law; public interest law; real property; social justice; and taxation. 

The Pastoral Ministries Graduate Program offers the M.A. degree in four areas: 

catechetics, pastoral liturgy, spirituality, and liturgical music. 

CENTERS OF DISTINCTION 

Santa Clara University has four centers of distinction that serve as major points of 

interaction between the University and society. Each center focuses on a theme that is 

central to Santa Claras distinctive mission as a Jesuit university offering “an educa¬ 

tional environment that integrates rigorous inquiry and scholarship, creative imagi¬ 

nation, reflective engagement with society, and a commitment to fashioning a more 

humane and just world.” Each center engages faculty and students from different 

disciplines as well as experts and leaders from the community. 

Pedro Arrupe, S.J., Center for Community-Based Learning 

The Arrupe Center, created as the Eastside Project in 1985 and renamed in 2001, 

educates students and the University as a whole in the realities of the lives of the 

marginalized and the poor. By providing students and faculty members opportunities 

for real-life, community-based learning experiences both at home and abroad, the 

Arrupe Center seeks to advance the Jesuit traditions of the service of faith and the 

promotion of justice, uniting and transforming both the University and the community in 

a common effort to respond compassionately and self-critically to those most in need. 
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Bannan Center for Jesuit Education 

The Bannan Center was established in 1982 to enhance the University’s Catholic 

and Jesuit character through the exploration of the Ignatian vision, the educational 

and spiritual legacy of St. Ignatius of Loyola, the founder of the Society of Jesus. The 

center offers faculty, staff, students, alumni, and friends opportunities—through 

grants, retreats, lectures, workshops, conferences, visiting scholars, and its publication, 

explore—to understand and extend Santa Claras Catholic and Jesuit tradition and 

mission into the ongoing life of the contemporary University. 

Center for Science, Technology, and Society 

Established in 1997, the Center for Science, Technology, and Society seeks to illu¬ 

minate the dynamic interplay of science and technology with culture and society. 

One of its goals is to help ensure that individuals, social and business institutions, 

and government use science and technology in ways that will improve the quality of 

our lives. With strong partnerships in Silicon Valley, the center conducts applied 

research; sponsors lectures and conferences; publishes a magazine, STS Nexus; and 

offers an interdisciplinary minor. 

Markkula Center for Applied Ethics 

The Center for Applied Ethics was established in 1986 and renamed the 

Markkula Center for Applied Ethics in 1995. The Ethics Center strives to heighten 

awareness of ethical issues and to improve ethical decision making. It operates as a 

community of faculty, staff, students, and off-campus participants with the common 

goal of helping people develop strategies for understanding and resolving the ethical 

dilemmas that confront them and society. The Ethics Center supports interdisciplinary 

teaching, research, and community programs in applied ethics. Programs for students 

include forums and activities that provide a framework for value-based decision 

making in their personal and professional lives. 

CAMPUS 

The University boasts proximity to one of the country’s great cultural centers, 

San Francisco and the Bay Area, as well as to the Pacific beaches of Santa Cruz and 

the world-famous Monterey Peninsula. The 104-acre campus is located on El Camino 

Real in Santa Clara, Calif., near the southern end of San Francisco Bay. 

At the campus center is the Mission Church, restored in 1928 and surrounded by 

the roses and palm and olive trees of the historic Mission Gardens. The adjacent 

Adobe Lodge is the oldest building on campus. Restored in 1981 to its 1822 decor, 

the lodge contains a presidential dining room as well as central and private dining 

facilities for faculty and staff. 

The 54 buildings on campus include 13 residence halls, two libraries, a student 

center, the Ricard Observatory, the de Saisset Museum, Mayer Theatre, and extensive 

athletic facilities. In 2000, the University completed a $68 million construction 

program, including new science laboratories, a performing arts center, arts and 
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sciences classrooms and offices, a recreation and fitness center, a residential learning 

complex for juniors and seniors, a new facilities/support services building, and a 

parking structure. 

Computer and telecommunications technology is an integral part of the life and 

learning at Santa Clara University. All residence hall rooms and approximately 

90 percent of classrooms are connected to high-speed Internet access and campus e-mail. 

ATHLETICS AND RECREATION 

The University maintains a well-balanced program of intercollegiate and recreational 

sports and is a Division I member of the National Collegiate Athletic Association 

(NCAA) and the West Coast Conference (WCC). 

Santa Clara fields one of the top athletic programs for a school of its size and 

scope. Its teams regularly appear in NCAA post-season playoffs, including a national 

championship won by the women’s soccer team in 2001. 

The University also offers a range of club sports (men’s boxing, men’s volleyball, 

men’s and women’s lacrosse, and men’s and women’s rugby) and an extensive program 

of recreation and intramurals (basketball, soccer, volleyball, flag football, badminton, 

tennis, and softball). Lifetime classes include instruction in aerobics, kickboxing, 

swimming, weight and fitness training, and yoga. 

Informal recreation offers unstructured use of facilities for weight training, cardio¬ 

vascular conditioning, lap swimming, and gym sports. The Pat Malley Fitness and 

Recreation Center offers a 9,500-square-foot weight training and cardiovascular exercise 

room and houses all recreation, intramurals, lifetime fitness, and club sport programs. 

The renovated Leavey Center features a new roof surrounded by spectacular 23-foot 

glass walls, a new floor, new bleachers, and a new suspended scoreboard. 

The Santa Clara University Tennis Center features nine lighted championship 

courts with seating for 750 spectators. Rounding out the other athletic facilities are 

12 acres of intramural athletic fields, and the baseball and soccer complex of Buck 

Shaw Stadium. 

ALUMNI 

Santa Clara University’s 66,757 alumni live in all 50 states. More than half live in 

the Bay Area, where many of them are leaders in business, law, engineering, 

academia, and public service. With their leadership, the University endowment 

reached $407 million in 2002. 
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Academic Programs 

GENERAL INFORMATION 

More than 800 students attend Santa Clara University’s graduate engineering 

programs each year. The School of Engineering offers a large variety of programs to 

meet the needs of these engineering professionals. 

B.S./M.S. FIVE-YEAR DUAL DEGREE PROGRAM 

The School of Engineering offers qualified Santa Clara University undergraduates 

the opportunity to earn both a bachelor of science and a master of science degree in 

five years. This is an excellent way to save time and open up more career possibilities 

early on. The program is open to students in applied mathematics, civil engineering, 

computer engineering, electrical engineering, mechanical engineering and software 

engineering. Students apply for the M.S. program in their junior year through Graduate 

Admissions. Interested students are encouraged to consult the Web site at www.scu.edu/ 

engineering/graduate/program/fiveyear.cfm for current admission requirements. 

MASTER OF SCIENCE PROGRAM 

The master’s program is designed to extend the technical breadth and depth of an 

engineer’s knowledge. Students in this program complete a program of studies 

approved by the faculty advisor in the major department. The program must include 

no less than 45 quarter units, of which 9 may be earned by completing a thesis. In 

addition, a 3.0 GPA (B average) must be earned in all course work taken at Santa 

Clara. Residence requirements of the University are met by completing 36 quarter 

units of the graduate program at Santa Clara. A maximum of 9 quarter units (6 semester 

units) may be transferred from other accredited institutions at the discretion of the 

student’s advisor. All units applied toward the degree, including those transferred 

from other institutions, must be earned within a six-year period. 

Students have the option to write a thesis as part of their master’s degree. Students 

who choose this option are responsible for obtaining an advisor for their thesis work. 

The maximum number of units awarded for the master’s thesis is 9. 

The School of Engineering offers master’s programs in applied mathematics, civil 

engineering, computer engineering, software engineering, electrical engineering, 

engineering, engineering management, and mechanical engineering. The course 

work requirements for the degree are determined by each of the major departments. 

In order to graduate, students must complete the required course work for the 

7 
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program to which they are admitted and must have a GPA of 3.0 in all course work 

listed on their approved program of study. 
Note that the number of engineering management courses accepted for other 

degrees in the graduate engineering program is restricted to 6 units in computer engi¬ 

neering, electrical engineering, and most options of mechanical engineering, and to 

10 units in the master of science in engineering program. 

ENGINEER’S DEGREE PROGRAM 

The program leading to the engineer s degree is particularly designed for the 

education of the practicing engineer. It is offered in the computer engineering, elec¬ 

trical engineering, and mechanical engineering departments. The degree is granted 

on completion of an approved academic program and a record of acceptable technical 

achievement in the candidate’s field of engineering. The academic program consists 

of a minimum of 45 quarter units beyond the master’s degree. Courses are selected to 

advance competence in specific areas relating to the engineering professional’s work. 

Evidence of technical achievement must include a paper principally written by the 

candidate and accepted for publication by a recognized engineering journal prior to 

the granting of the degree. A letter from the journal accepting the paper must be 

submitted to the Office of the Dean, School of Engineering. In certain cases, the 

department may accept publication in the proceedings of an appropriate conference. 

Admission to the program will generally be granted to those students who demon¬ 

strate superior ability in meeting the requirements for their master s degree. 

Normally, the master’s degree is earned in the same field as that in which the engi¬ 

neer’s degree is sought. Students who have earned a master s degree from Santa Clara 

University must file a new application (by the deadline) to continue work toward the 

engineer’s degree. A program of studies for the engineer’s degree should be developed 

with the assistance of an advisor and submitted during the first term of enrollment. 

DOCTOR OF PHILOSOPHY PROGRAM 

The doctor of philosophy (Ph.D.) degree is sought by those engineers who wish to 

become experts in a specific area within their field. The work for the degree consists 

of engineering research, the preparation of a thesis based on that research, and a 

program of advanced studies in engineering, mathematics, and related physical 

sciences. The student’s work is directed by the degree-conferring department, subject 

to the general supervision of the School of Engineering. The school grants the Ph.D. 

in computer engineering, electrical engineering, and technical engineering. 

CERTIFICATE PROGRAMS 

Certificate programs are designed to provide intensive background in a narrow 

area at the graduate level. At roughly one-third of the units of a masters degree 

program, the certificate is designed to be completed in a much shorter period of time. 

Santa Clara’s certificate programs are appropriate for students working in industry 

who wish to update their skills or for those interested in changing their career path. 
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All Santa Clara University courses applied to the completion of a certificate 
program earn graduate credit that may also be applied toward a graduate degree. 
Students who wish to continue for such a degree must submit a separate application 
and satisfy all normal admission requirements. The general Graduate Record Exami¬ 
nation (GRE) test requirement for graduate admission to the masters degree will be 
waived for students who have been formally admitted to and complete a certificate 
program with a GPA of 3.5 or better. 

Certificate programs are offered in bioinformatics, software engineering, high- 
performance computing, ASIC design and test, digital signal processing, data storage 
technologies, telecommunications management, fundamentals of electrical engineering, 
mechanical design analysis, manufacturing, dynamics, controls, and thermo-fluids. 

OPEN UNIVERSITY 

Engineers who wish to update their skills or learn new technologies without 
pursuing a specific degree may enroll in the School of Engineering’s Open University 
program. 

If a student from the nondegree, open university program is accepted into a 
degree program, a maximum of 12 units taken as a nondegree student may apply 
toward the degree if the courses are in the same discipline to which the student 
is accepted. 

Students should remember, however, that all course work taken at SCU, whether 
as a degree-seeking or a nondegree student, becomes a part of the student’s academic 
history and is computed into the cumulative GPA at SCU. In addition, courses taken 
as a nondegree student may not be used as part of the admissions decision for some 
engineering departments. 

INTERNATIONAL PROGRAMS AND UNIVERSITY PARTNERSHIPS 

We invite admission of qualified students from all over the globe. International 
students enhance the life of the University and contribute to the education and 
personal growth of all students and faculty members. Our goal is to create partner¬ 
ships with universities around the world, allowing students to enroll in our graduate 
level programs and seek internships to enhance their learning and professional work 
experience. 

We work closely with the international student’s home institution to understand 
the student’s specific requirements and to ensure the highest levels of educational 
integrity. 

If you are interested in learning more about our international programs and 
partnerships, please contact Wan Chen, director of engineering graduate services, 
at 408-554-4313. 
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CUSTOM CORPORATE PROGRAMS 

The graduate engineering department at SCU directly serves corporations and 

government agencies by offering customized on-site certificate programs, open 

university courses, and graduate degrees in engineering. Industry leaders recognize 

the value of working closely with a prestigious private university; the benefits go far 
beyond the purchase of courses and programs from another type of educational 

provider. 
Residing in the heart of Silicon Valley, SCU promotes university-industry 

exchange programs, student internships, and participation of industry leaders on 

campus and in system-wide advisory groups. SCU also permits the use of its uniquely 
beautiful and convenient campus facilities on a fee-for-service basis. Please contact 

Helen Wilson, director of graduate engineering programs, at 408-554-4313 if you 

would like more information. 



_3 
Admissions and Academic Regulations 

Applications for admission to graduate engineering programs are available on the 

School of Engineering Web site: www.engr.scu.edu/graduate/admissions/index.html. 
Supporting documents received later than the specified due dates may delay admission. 
Applicants may apply for fall, winter, or spring quarters. Deadlines are July 1, 
November 1, and February 1, respectively. 

APPLICATION REQUIREMENTS 

Applicants for admission to the School of Engineering must submit the following 
materials: 

• The completed online Application for Admission to Engineering Graduate School. 

• One separate official transcript from each college or university attended as well 

as official evidence of degrees conferred sent by the issuing institution (no 

photocopies or notarized copies). 

• A bachelor’s degree in engineering from an Accreditation Board for Engineering 

and Technology (ABET)-accredited four-year program; or a bachelor’s degree in 

computer science, mathematics, or one of the physical sciences from a four-year 
college or a university substantially equivalent to that of Santa Clara University. 

(The applicant must have completed one year of calculus.) 

• Applicants with undergraduate engineering degrees from non-U.S. universities 

must also submit a transcript evaluation report from a National Association of 
Credential Evaluation Services (NACES)-accredited institution. This report must 

verify that the undergraduate degree is equivalent to a 4-year U.S. degree and must 

include applicant’s GPA (based on a 4.0 scale). NACES-accredited institutions are 
listed on the NACES Web site: www.naces.org/members.htm. 

• Official Graduate Record Examination (GRE) scores, which must be sent directly 

to the Graduate Programs Office by the Educational Testing Service (ETS). For 

information on the GRE, please visit this Web site: www.ets.org/. 

The Santa Clara University school identification code needed by ETS is 004851. 

GRE scores are required for all master’s and engineer’s degrees and doctorate 
programs except those in engineering management. The GRE is not required for 
Certificate or Open University Programs. Applicants for the master of science in soft¬ 

ware engineering program need to take the GRE subject test in computer science if 
their bachelor’s degree is not in computer engineering or computer science. 

11 
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• International applicants (applicants who are non-U.S. citizens or who have not 
received a degree from a U.S. institution) must submit scores from the Test of 

English as a Foreign Language (TOEFL). TOEFL scores over two years old will 

not be accepted. 

• Applicants for the engineer’s degree program or the Ph.D. program must include 

three letters of recommendation. (There is no form for this). 

• Applicants to the engineers degree program and the Ph.D. program must submit 
a 500-word statement of purpose emphasizing the applicant’s research interests, 

and outlining the applicant’s professional and academic goals. 

• A nonrefundable application fee of $60, paid by check or cash in the Bursars 

Office, or by credit card online at the time of application. 

Further information about admission to the School of Engineering can be found 
on the school’s Web site, www.engr.scu.edu/graduate/admissions/index.html. Applicants 

can also contact Graduate Engineering Admissions at: 

Graduate Engineering Programs 
School of Engineering 
Santa Clara University 

500 El Camino Real 

Santa Clara, CA 95053-0583 

The School of Engineering reserves the right to deny admission or require 

additional appropriate undergraduate courses (not for graduate credit) if the appli¬ 

cant’s previous program does not furnish an adequate foundation for advanced 

academic study. 

OPEN UNIVERSITY/OPEN ENROLLMENT PROGRAM 

Applicants can apply to the Santa Clara University Graduate School of Engineering 

Open University/Open Enrollment program if they do not wish to obtain a graduate 

degree but have the need to update their skills or learn new technologies in their 
current professional field, or if they have applied to a degree program but all of their 

required application materials have not yet Seen received. 
Applicants must provide evidence of a four-year undergraduate degree (B.S.) that 

is equivalent to a four-year B.S. degree from an accredited U.S. university, thus 

making them eligible to take graduate course work. 
Applicants must complete the Application for Admission as a Non-Degree Student, 

available in the School of Engineering and on the School of Engineering Web site: 
www.engr.scu.edu/graduate/openuniv.html, and pay a $60 application processing fee. 

In addition, applicants must not have already been admitted into a degree-granting 

program in the School of Engineering. 
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Availability of Courses 

Open University students are assigned appointments for registration after degree¬ 
seeking students have had their first choice to enter these courses. 

Transfer of Credit 

If a student from the nondegree, Open University/Open Enrollment program is 

accepted into a degree program, a maximum of 12 units taken as a nondegree student 
may apply toward the degree if the courses are in the same discipline to which the 

student is accepted. 

Students should remember, however, that all course work taken at SCU, whether 
as a degree-seeking or as a nondegree student, becomes a part of the student’s 

academic history and is computed into the student’s cumulative grade point average 

at SCU. In addition, courses taken as a nondegree student may not be used as part of 
the admissions decision for some engineering departments. 

CLASSES 

Most classes are taught between 7 a.m. and 9 a.m., Monday through Friday; 
2-unit courses meet one day per week, and 4-unit courses meet two days per week. 

Courses may also be offered in the evening between 5 p.m. and 9 p.m., as well as on 

Saturdays. 

PROGRAM OF STUDY 

During the first quarter of enrollment, a student whose objective is a graduate 

degree must obtain a faculty advisor through the department’s office. An advisor- 

approved program of study, including any transfer units, must be submitted to the 
Graduate Services Office before the end of the first quarter of enrollment. 

Variations from the approved program of study may be made only with the written 
approval of the advisor and the filing of the proper forms. 

A maximum of 12 units earned in a nondegree status and 9 units of transfer credit 

may be applied toward graduation upon approval of the academic advisor. All units 

must be included on the Program of Study form. 

NONGRADED COURSES 

Courses such as seminars, co-op, etc., are limited to a total of 3 units and must be 

approved by the student’s advisor. 

PETITION FOR GRADUATION 

The student is responsible for filing a petition for graduation, available from the 
Graduate Engineering Programs Office, no later than the last day to petition for graduate 

degrees as indicated in the Academic Calendar. If the petition is submitted late, late 
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fees may be charged or the date of graduation may be postponed; graduation dates 

are not retroactive. The student must also have a final program of study on file with 

the Graduate Services Office. 

INCOMPLETE GRADES 

A student’s work may be reported incomplete if due to illness or other serious 

circumstance some essential portion of the course work remains unfinished after the 

final examination, or if the thesis has not been completed. An incomplete (I) 

becomes a failure (F) unless the unfinished work is completed to the satisfaction of 

the instructor and proper notice is filed with the registrar within four weeks from the 

beginning of the riext scheduled term, not including summer session, whether or not 

the student is registered during that term. Makeup work must be in the hands of the 

instructor no later than the end of the third week so that the instructor can meet the 

four-week submission deadline. 

COOPERATIVE EDUCATION OPTION 

The Cooperative Education option integrates classroom work with practical 

industrial experience. It alternates or parallels periods of college education with periods 

of practical training in industry. The industrial training is related to the field of study 

in which the student is engaged and often is diversified to afford a wide range of expe¬ 

rience. The objective of cooperative education is to provide students with the oppor¬ 

tunity, through this interaction of study and work experience, to enhance their 

academic knowledge, to further their personal work experience, and to learn about 

working with people. 

To qualify for this study option, students must complete at least 30 units at Santa 

Clara University. Interested students should contact the Cooperative Education 

Office in the Career Services Office early in their academic program. 

ISSUES IN PROFESSIONAL PRACTICE COURSE REQUIREMENT 

Beginning with fall of 2000, all graduate students entering M.S. programs in the 

School of Engineering must satisfy a 2-unit Issues in Professional Practice course 

requirement for graduation. The purpose of this requirement is to help SCU M.S. 

graduate students develop a better understanding of the human dimension of their 

professional work. This requirement is especially meaningful given the broad human¬ 

istic role of programs at a Jesuit Catholic University. Courses that satisfy this require¬ 

ment should provide enrichment to a student’s program in a dimension that is both 

relevant to the practice of engineering and consistent with the elements of conscience 

and compassion. Although courses that satisfy this 2-unit requirement will complement 

a student’s preferred technical specialty, they will normally differ in content from the 

technical course stem in the student’s program. 
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Courses that satisfy this requirement will engage one or more of the following 

topical areas: 

• Developing sensitivity to other cultures in the local or global workplace 

• Understanding the social impacts and implications of engineering practice 

• Understanding the legal issues that impact society and engineering practice 

• Understanding the ethical dimensions of engineering practice 

• Understanding the environmental implications of engineering practices 

• Understanding and developing responsibility for professional service 

Additional courses that satisfy one or more of these topic areas may be approved 

to satisfy this requirement by the Chairs/Deans Council in the School of Engineering. 

The following courses are currently approved to satisfy this requirement: 

• COEN 288 Software Ethics 

• EMGT 267 Interpersonal Relations in Engineering Management I 

• EMGT 269 Human Resource Development and the Engineering Manager 

• EMGT 273 Group Dynamics in Project Management 

• EMGT 292 Managing Equipment and Development 

• EMGT 319 Human Interaction I 

• ENGR 201 The Culture of Engineering 

• ENGR 300 Societal Issues in Engineering Professional Practice 

• ENGR 301 Ethics in Technology 

• ENGR 302 Managing in the Multicultural Environment 

• ENGR 303 Unmasking the Gender Effects in the Engineering Workplace 

• ENGR 304 Building Global Teams 

• ENGR 310 Engineering Ethics 

• ENGR 330 Law, Technology, and Intellectual Property 

REQUIREMENTS FOR PROGRAMS AT SANTA CLARA 

Master of Science 

To be granted a master of science degree from the School of Engineering, students 

must complete 45 units of the program to which they were admitted, as outlined in 

their program of study, and fulfill the requirements of the degree-granting department. 

Engineer’s Degree 

This degree is granted on the completion of an approved program of study that is 

45 units beyond the masters degree and the acceptance for publication in a recognized 

engineering journal of a paper principally written by the candidate. A letter from the 

journal accepting the paper must be submitted to the Office of the Dean, School of 

Engineering. In certain cases, the department may accept publication in the proceedings 

of an appropriate conference. 
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Doctor of Philosophy 

This degree is granted after the student has completed the departments degree 

requirements, which typically include the following: 

Preliminary Examination 

The preliminary examination shall be written and oral, and shall include subject 

matter deemed by the major department to represent sufficient preparation in depth 

and breadth for advanced study in the major. Only those who pass the written exam¬ 

ination may take the oral. 
Students currently studying at Santa Clara University for a master’s degree who 

are accepted for the Ph.D. program and who are at an advanced stage of the M.S. 

program may, with the approval of their academic advisor, take the preliminary 

examination before completing the M.S. degree requirements. 

Students who have completed the M.S. degree requirements and have been 

accepted for the Ph.D. program should take the preliminary examination as soon as 

possible but not more than one and one-half years after beginning the program. 

Only those students who pass the preliminary examination shall be allowed to 

continue in the doctoral program. The preliminary examination may be repeated 

only once, and then only at the discretion of the thesis advisor. 

General Requirements 

Thesis Advisor 

It is the student’s responsibility to obtain consent from a full-time faculty member 

in the student’s major department to serve as his/her prospective thesis advisor. 

It is strongly recommended that Ph.D. students find a thesis advisor before taking 

the preliminary examination. After passing the preliminary examination, Ph.D. 

students should have a thesis advisor before the beginning of the next quarter following 

the preliminary examination. Students currently pursuing a masters degree at the 

time of their preliminary examination should have a thesis advisor as soon as possible 

after being accepted as a Ph.D. student. 
The student and the thesis advisor jointly develop a complete program of studies 

for research in a particular area. The complete program of studies (and any subsequent 

changes) must be filed with the Graduate Services Office and approved by the 

student’s Doctoral Committee. Until this approval is obtained, there is no guarantee 

that courses taken will be acceptable toward the Ph.D. course requirements. 

Doctoral Committee 

On the student’s request, the thesis advisor will form a Doctoral Committee. The 

committee will consist of at least five members, including the thesis advisor and at 

least two members from the major department. The committee must also include at 

least one member from outside the major department, preferably from outside the 

School of Engineering. The Doctoral Committee will review the proposed program 

of studies and determine any further changes that may be required prior to approving 

the program. 
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Residence 

The Ph.D. degree is granted on the basis of achievement, rather than on the accu¬ 

mulation of units of credit. However, the candidate is expected to complete a minimum 

of 72 units of graduate credit beyond the master’s degree. Of these, 36 quarter units 

may be earned through course work and independent study and 36 through the 

thesis. All Ph.D. thesis units are graded on a Pass/No Pass basis. A maximum of 

18 quarter units (12 semester units) may be transferred from other accredited institu¬ 

tions at the discretion of the student’s advisor. 

Doctoral students must undertake a minimum of four consecutive quarters of 

full-time study at Santa Clara; spring and fall quarters are considered consecutive. 

The residency time shall normally be any period between passing the preliminary 

examination and completion of the thesis. For this requirement, full-time study is 

interpreted as a minimum registration of 8 units per quarter during the academic 

year and 4 units during summer session. Any variation from this requirement must 

be approved by the Doctoral Committee. 

Comprehensive Examinations and Admission to Candidacy 

After completion of the formal course work approved by the Doctoral Committee, 

the student shall present his/her research proposal for comprehensive oral examinations 

on the subject of his/her research work. The student should make arrangements for 

the comprehensive examinations through the Doctoral Committee. A student who 

passes the comprehensive examinations is considered a degree candidate. 

The comprehensive examinations normally must be completed within four years 

from the time the student is admitted to the doctoral program. Comprehensive 

examinations may be repeated once, in whole or in part, at the discretion of the 

Doctoral Committee. 

Thesis Research and Defense 

The period following the comprehensive examinations is devoted to research for 

the thesis, although such research may begin before the examinations are complete. 

After successfully completing the comprehensive examinations, the student must pass 

an oral examination on his/her research and thesis, conducted by the Doctoral 

Committee and whomever they appoint as examiners. The thesis must be made avail¬ 

able to all examiners one month prior to the examination. The oral examination shall 

consist of a presentation of the results of the thesis and the defense. This examination 

is open to all faculty members of Santa Clara University, but only members of the 

Doctoral Committee have a vote. 

Thesis and Publication 

At least one month before the degree is to be conferred, the candidate must 

submit to the Office of the Dean of Engineering two copies of the final version of the 

thesis describing the research in its entirety. The thesis will not be considered as 

accepted until approved by the Doctoral Committee and one or more refereed articles 

based on it are accepted for publication in a professional or scientific journal 

approved by the Doctoral Committee. 
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All doctoral theses must also be reproduced on microfilm by University Microfilms 

International, which keeps on deposit the master microfilm copy and responds to 

requests for copies by individuals and libraries. 

Time Limit for Completing Degrees 

All requirements for the doctoral degree must be completed within eight years 

following acceptance for the Ph.D. program. Extensions will be allowed only in 

unusual circumstances and must be approved in writing by the Committee on Graduate 

Programs and the dean of the School of Engineering. 

Additional Graduation Requirements 

The requirements for the doctoral degree in the School of Engineering have been 

made to establish the structure in which the degree may be earned. Upon written 

approval of the provost, the dean of the School of Engineering, the Doctoral 

Committee, and the chair of the major department, other degree requirements may 

be established. The University reserves the right to evaluate the undertakings and the 

accomplishments of the degree candidate in total and award or withhold the degree 

as a result of its deliberations. 

\ 

Certificate Programs 

A certificate can be requested by students when they have completed the 16 units 

required by the specific certificate program. Students must receive a minimum grade 

of C in each course and have an overall GPA of 3.0 or better to earn a certificate of 

completion. 

Continuation for a Master’s Degree 

All Santa Clara University courses applied to the completion of a certificate 

program earn graduate credit that may also be applied toward a graduate degree. 

Students who wish to continue for such a degree must submit a separate application 

and satisfy all normal admission requirements. The general GRE test requirement for 

graduate admission to the master’s degree will be waived for students who complete a 

certificate program with a GPA of 3.3 or better. 
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STANDARDS OF SCHOLARSHIP 

Only courses in which the student has earned assigned grades of A, B, or C, with 

plus (+) or minus (-) variations, may be counted for the master’s degree. However, all 

grades are counted in computing the GPA. The student must earn a 3.0 average in all 

courses taken at Santa Clara as a graduate student to be eligible for the degree. Only 

credits, not grade points, are transferred from other institutions. A cumulative GPA 

of less than 2.6 after the completion of the second consecutive quarter of graduate 

study (or at the end of the first year of graduate study, whichever comes first) will 

result in dismissal from graduate school. 

GRADING SYSTEM 

The grades A, B, C, and D may be modified by (+) or (-) suffixes, except that the 

grade of A may not be modified by a (+). Grade point values per unit are assigned 

as follows: 

A = 4.0 C = 2.0 

A- = 3.7 C- = 1.7 

B+ = 3.3 D+ = 1.3 

B = 3.0 D = 1.0 

B- = 2.7 D- = 0.7 

C+ = 2.3 F = 0.0 

F, I (incomplete), P (pass), NP (no pass), AUD (audit), NR (no grade reported by 

instructor; this notation is assigned by the Student Records Office), and W (withdrawn) 

are all assigned zero points. Unit credit, but not grade point credit, is awarded when 

the grade of P is assigned. 

READMISSION/REGISTRATION 

An application for readmission is required of students whose enrollment in the 

School of Engineering lapses for three consecutive terms, excluding summer terms. A 

regular admission form is used, with the readmission status marked on it. Applicants 

for readmission must submit transcripts of the latest graduate work completed in 

other university programs, together with official transcripts of study completed elsewhere 

since their previous enrollment. 

19 
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After successfully completing requirements for any advanced degree, a student 

must reapply if interested in taking additional graduate engineering courses. None of 

the courses used to satisfy requirements for the first degree can be applied to any 

other subsequent degree. 

Registration packets are sent to students who have enrolled within the previous 

year. Students are urged to pay close attention to registration dates and deadlines (see 

Academic Calendar), and should call the Graduate Services Office if they do not 

receive their registration material. 

COURSE LOAD 

It is recommended that work-study students limit their course load on initial 

registration to a maximum of 4 units. Regardless of the convenience of the class 

hours, the additional time required for study, coupled with other responsibilities, can 

make it very difficult to maintain high-quality work. 

Resident students with a research or teaching assistantship will not be allowed to 

enroll in more than 12 units in any quarter. The minimum load for full-time enrollment 

is 8 units. 

REPEATING COURSES 

A student may, with the permission of the department, repeat a course in which a 

grade of C or lower was received on the first attempt. All grades, whether received on 

the first or second attempt, will be used in computing overall student performance. The 

units from a course may be counted only once in fulfilling graduation requirements. 

COURSES COMPLETED AT OTHER INSTITUTIONS 

A maximum of 9 quarter units of credit may be transferred from other accredited 

institutions at the discretion of the student’s academic advisor. Eligible courses 

include those taken as a registered graduate student in which a grade of B or better 

was earned; however, only the units are transferred, not the grades. 

Transfer units include only courses taken after receipt of the bachelor’s degree and 

those not used for a previous degree. Santa Clara students seeking a second master’s 

degree must complete an additional 45 quarter units. Note: Official transcripts must be 

on file, and the units must be included in a student’s program ofistudies before transfer 

units will be approved. 

INTERNATIONAL STUDENTS 

Admission to graduate study is based, in part, on records of undergraduate study. 

International applicants, applicants who are not U.S. citizens or have not received a degree 

from a U.S. institution must also submit their score from the Test of English as a Foreign 

Language (TOEFL). Additionally, students who have attended schools outside of the 

United States are required to submit official evaluations of transcripts. A list of 

accredited evaluation services is available online at: www.naces.org/ members.htm. 
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Review courses in English are offered at no cost for students who find that their 

progress is slowed or impeded because of a language difficulty. These courses cannot 

be used for graduate credit. 

International students requiring an F-l student visa must submit financial statements 

showing adequate funds for tuition, fees, and living expenses for the entire program. 

Accepted students will be mailed an 1-20 Request Form with their acceptance letter. 

This form and the financial documents must be returned to the Graduate Admissions 

Office no earlier than 90 days before classes begin. The U.S. consular officer to whom 

the student must apply for the F-l visa will require the acceptance letter. 

International students are required to maintain full-time student status, which 

requires enrolling in at least 8 units per quarter (summer session excluded). 

WITHDRAWAL FROM COURSES/AUDITS 

Students may change their course registration as stated in the Academic Calendar. 

Withdrawal from any course or a change to audit may be accomplished up to the 

ninth Friday of the term. A withdrawal will be recorded as W on the transcript. After 

the ninth Friday, an emergency that qualifies may be handled as an incomplete (I). 

Dropping a course without formal withdrawal will result in a grade of F. Withdrawals 

after the first week of class must be completed in the Graduate Services Office by the dead¬ 

lines listed. The student’s failure to adhere to the deadlines shown in the Academic 

Calendar may result in forfeiture of any tuition refund. 

WITHDRAWAL FROM THE UNIVERSITY 

Withdrawal from the University is not officially complete until students clear all 

of their financial obligations with the Bursar’s Office. Students on deferments or a 

Federal Perkins Loan must also clear their financial obligations with the Credit 

Counseling Office. 

ENGINEERING HONOR CODE 

The Engineering Honor Code is a long-standing Santa Clara tradition. Instituted 

at the request of engineering students, the code states: All students taking courses in 

the School of Engineering agree, individually and collectively, that they will not give 

or receive unpermitted aid in examinations or other course work that is to be used by 

the instructor as the basis of grading. Students and teachers cooperate and share 

responsibilities under the code. Teachers are responsible for making clear what aid is 

permissible and for using procedures that minimize temptations to violate the code. 

Students are responsible for behaving honorably, for actively ensuring that others as 

well as themselves uphold the code, and for being responsive to violations. Students 

dominate the administration of the code, and they take full responsibility for trying 

cases of alleged violations and for recommending penalties. Alleged violations should 

be reported to the Office of the Dean. 



22 SCHOOL OF ENGINEERING 

STUDENT RECORDS 

University policy relating to student records complies with the Family Educational 
Rights and Privacy Act of 1974 (FERPA). Accordingly, the University may release 

directory information to any person on request, unless a student requests in writing 
that directory information be kept confidential. A student’s directory information is 

designated as follows: 

1. Name 
2. Address, telephone number (campus, local and/or permanent), e-mail 

3. Date and place of birth 
4. Dates of attendance, full-time/part-time status, major field of study, classification, 

expected graduation date, degrees, and honors received 

3. Photographic image 
6. Most recent previous educational institution attended 
7. Participation in officially recognized activities, including intercollegiate athletics 
8. Name, height, and weight of participants on intercollegiate athletic teams 

During the registration period and throughout the academic year, students may 
request in writing, through the Student Records Office, that directory information be 

kept confidential. Once filed, the request remains in effect until the beginning of the 

next academic year, or a shorter period, if designated by the student. 
Certain records are excluded by the law from inspection, specifically those created 

or maintained by a physician, psychiatrist, or psychologist in connection with the 

treatment or counseling of a student. Parents’ financial information, including statements 
submitted with scholarship applications, is also excluded by law from inspection. 

Third parties may not have access to educational records or other information 

pertaining to students without the written consent of the particular student about 

whom the information is sought. 
Former or current borrowers of funds from any Title IV student loan program 

should note carefully that requests for nondisclosure of information will have no 
effect on preventing Santa Clara University from releasing information pertinent to 

employment, enrollment status, current address, and loan account status to a school 
lender, subsequent holder, guarantee agency, U.S. Department of Education, or an 

authorized agent. 
Students have the right to inspect and review their educational records at the 

following offices: 

1. Official academic records, including application forms, admissions transcripts, 

letters of acceptance, and a student’s permanent academic record are on file 

and maintained in the Student Records Office. 
2. Working academic files are also maintained by the deans in their respective 

offices. 
3. Records related to students’ nonacademic activities are maintained in the Office 

of Student Life. 
4. Records relating to students’ financial status with the University are maintained 

in the various student financial services offices. 
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Students have the right to request the amendment of their educational records to 
ensure that they are not inaccurate, misleading, or otherwise in violation of the student’s 

privacy or other rights. Students may direct complaints regarding academic records to 

the dean of the college or school in which they are enrolled or to the University Registrar. 
In addition, students have the right to file with the U.S. Department of Education a 

complaint concerning alleged failures by Santa Clara University to comply with the 

requirements of FERPA. Written complaints should be directed to the Family Policy 
Compliance Office, U.S. Department of Education, 400 Maryland Ave., S.W., 

Washington, D.C. 20202-5901. Detailed information can be found on the Family 
Compliance Office Web site: www.ed.gov/policy/gen/guid/fpco/index.html. Copies 

of Santa Clara University’s student records policy are available from the Student 
Records Office, Walsh Administration Building. 

CAMPUS SECURITY AND CRIME STATISTICS ACT 

The U.S. Department of Education requires universities that receive Title IV 

funding to disclose certain information, including institutional graduation rates, 
athlete graduation rates, financial assistance awarded, and crime statistics. Informa¬ 

tion presented in compliance with the Jeanne Clery Disclosure of Campus Security 

Policy and Campus Crime Statistics Act is made available to assist current and poten¬ 
tial students and employees in making informed decisions regarding their attendance 

or employment with Santa Clara University. To view the Santa Clara University 

reports, please go to the Campus Safety Services Web site at: www.scu.edu/SCU/ 
Departments/PublicSafety/crime%20reports.htm. A paper copy of the report may be 

obtained by writing to Campus Safety Services, Santa Clara University, 500 El Camino 

Real, Santa Clara, CA 95053. 
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Financial Information 

TUITION AND FEES 
r 

Application charge (all applicants).$60 
This nonrefundable fee must accompany each application. 

Tuition, per unit for all courses, including thesis.$609 

Graduate Engineering course fee.$129 
Per quarter, for each student enrolled in engineering school courses; includes 

Association of Graduate Engineering Students (AGES) fee. 

Flat tuition fee for English for Engineers.$10 

Registration fee.$25 
This nonrefundable fee is payable each quarter of registration regardless of 

the number of units for which the student is registered. 

Health Center fee, per quarter (all SCU health plan participants).$90 

Late payment fee.$75 

Course swap fee.$30 

Late registration fee (each registration adjustment after the add period).$75 

Course drop fee (per course).$30 

Auditing fee, per quarter hour for all courses .$609 

Cooperative Education Program tuition (for each unit earned).$609 

Comprehensive written examination fee .$10 

Ph.D. thesis microfilming.$45 

Academic transcript fee (per copy).$4 

Academic transcript fee (rush process).$8 

Academic Management Services (AMS) payment plan enrollment fee.$30 

Deferment service fee (per deferment granted).$50 

Returned check fee (per check).$25 

Parking permits (per year).$200 
Parking permits are required for all users of University parking facilities. 

Permits can be purchased at Campus Safety Services in the parking garage. 

Parking per term is arranged through Campus Safety. 

24 
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MANDATORY HEALTH INSURANCE 

International students are required to show proof of health insurance coverage to 
waive purchase of the Santa Clara University-sponsored health insurance plan. 

Annual international-student health insurance fee.$1349 

PAYMENT INSTRUCTIONS 

Students will receive monthly bills electronically via a third party vendor, infiNET 

Solutions. Bills will only be sent to the student’s assigned SCU Group Wise e-mail 
address. To assist in this transition, infiNET will also be mailing paper bills to the 

student’s permanent address on file, for the first 3 months. However, beginning with 
the October 1, 2004 billing, no further paper bills will be generated. 

Students will have the capability of downloading a hardcopy of their statement or 
forwarding it electronically to any third party of choice for remittance. All charges to 

the student’s account (tuition, campus housing, health insurance, ACCESS charges, 

course fees, etc.) will be billed and available to view online via eCampus. Statements 

will be processed the first business day of each month and due on the 21st of each 
month. This information will be stored and available to view by students and their 

authorized payers for 18 months. 
Payment for all courses enrolled by the payment deadline is due whether you 

receive a bill or not. The billing statement is only a reminder of the payment due 

date. Students should monitor their account via eCampus for current activity at all 
times. Failure to pay the entire balance due by the deadline will result in a $75 late 

payment fee assessed to the student's account and a financial hold. This hold may prevent 

current and future enrollment changes/additions, release of transcripts and diplomas, 
and other University-related services. Below are the initial payment deadlines for each 

term for the 2004-2005 academic year: 

• Fall Semester — July 23, 2004 (1st year students); July 26, 2004 (transfer and 
returning students) 

• Spring Semester — December 21, 2004 

• Summer Quarter — May 21, 2005 

Please note: dates are subject to change throughout the year. Make sure to review 

billing dates quarterly via the Bursar’s Web site: www.scu.edu/bursar. 
If you do not receive a billing statement or you change your registration prior 

to the payment deadline, you should check your account balance on eCampus: 
www.scu.edu/ecampus. If you are unable to make a scheduled payment for any 

reason, it is your responsibility to contact the Bursar’s Office before the due date. 
Failure to make payment or to obtain a proper payment plan may result in 

further action against your account. 

Note: University policies and procedures are subject to change during the academic year 

without prior notice. 
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PAYMENT METHODS 

To assist in the payment of educational expenses, Santa Clara University offers the 

following payment options: 

Electronic Payments (e-checks and credit cards) 

Students and their authorized payers* can pay online with an electronic check 

without incurring a service fee. The University no longer accepts credit cards for 

payment of student billings; however, as a convenience, we have arranged for a third 

party to accept MasterCard, Discover and American Express credit cards via the web. 

A non-refundable service fee of 2.75 percent will be assessed to those payers using 

credit cards. 

* Authorized Payer is a third party (parent, spouse, other relative, employerj designated by 
the student to view and pay the student's bill. Once authorization is arranged, the autho¬ 

rized payer will also be notified by infiNET via e-mail that a student's bill has been 

processed and is available to view and/or make payment. Authorized payers will not have 
access to any other student information via this site. 

By Mail 

Simply print a copy of your bill and send a personal check or cashier’s check to 

SCU’s cash management service in San Francisco. Please make the check payable to 

Santa Clara University and send it to: 

Santa Clara University 

Bursar’s Office 
P.O. Box 60000 — File 72662 
San Francisco, CA 94160-2662 

In Person 

You can stop by the Bursar’s Office in the Walsh Administration Building to make 

a payment with a personal/cashier’s check, money order, or cash. In addition, there 
will be two payment kiosks located in Walsh for students wishing to make electronic 

payments. The Bursar’s Office will not be able to accept any electronic form of payment. 

Extended Payment Options 

For students and their families wishing to spread payments over a period of time, 

SCU offers an extended payment plan via Academic Management Services (AMS). 
There is a modest fixed fee to enroll in this plan and no interest is charged. With this 

plan, students may pay each term/semester’s tuition, mandatory enrollment fees, and 
insurance in 2, 3 or 4 monthly installments. For additional information or to enroll 

in this plan, please visit the AMS Web site at www.tuitionpayenroll.com. You may 
also download the AMS enrollment form at www.scu.edu/bursar/forms. 
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To avoid a $75 late payment fee, your payment MUST BE RECEIVED by the 
Bursar’s Office, not postmarked, on or before the payment deadline. Late 
payment will result in a hold being placed on your account, preventing future 
registration, and release of transcripts, diplomas and other University services 
such as ACCESS card credit, on-campus housing, etc. Please make sure to allow 
ample time for your payment to be received. 

Failure to pay the entire balance due by the deadline will result in forfeiture 
of your seat. 

ACCOUNT INQUIRIES 

Inquiries regarding account status can be directed to the Bursar’s Office at 

408-554-4412. Written correspondence should be sent directly to the Bursars Office at: 

Bursar’s Office 

Santa Clara University 

500 El Camino Real 

Santa Clara, CA 95053-0615 

You may also communicate with the Bursar’s Office via email at bursaroffice@scu.edu. 
Please allow 24—48 hours for response. 

RIGHTS AND RESPONSIBILITIES 

Santa Clara University considers all student tuition and loan accounts as legal and 

moral obligations. The Bursar’s Office will notify the student of outstanding accounts. 
However, students are responsible for maintaining current address records at the 

Office of Student Records and with their individual program office. Accounts that 
remain unpaid may be reported as delinquent to a credit bureau. These accounts may 

be placed with a collection agency or an attorney, and the student will be responsible 

for collection costs and attorney’s fees. All cost of collection incurred by the University 
must be paid in full prior to a student returning or re-enrolling at Santa Clara. 

Students who have unpaid accounts at the University or who defer payment without 
approval are subject to dismissal from the University. All unpaid balances will accrue 

10 percent interest from the defaulted payment date in accordance with California 

State law. 

SANTA CLARA UNIVERSITY TUITION REFUND POLICY 

Fall, Winter, and Spring Quarters 

Students may formally withdraw from class up to and including seven calendar 
days from the start of the quarter and receive a 100 percent refund of tuition, less a 
$30 fee for each class dropped. The start of the quarter is the first date on which 

instruction begins in the Graduate Engineering Programs. Students who formally 
withdraw from a class after the first week of the quarter may receive a tuition refund 

according to the following schedule: 



28 SCHOOL OF ENGINEERING 

Withdrawal during the second week of the quarter.50% 

Withdrawal during the third week of the quarter.25% 

No refunds will be authorized after the third week of the quarter. The date on 
which written notice of withdrawal is received by the director for admissions, 

academic advisement, and records will determine the refund, not the last date of 
attendance by the student. 

Summer Session 

Students who formally withdraw from a class during summer session may receive 
a refund of tuition according to the following schedule: 

Withdrawal during the first week of the session.100% 
less $30 drop fee per class 

Withdrawal during the second week of the session.50% 

No refunds will be authorized after the second week of the session. 

Any Quarter/Session 

No refunds will be made because of curtailment of services brought about as a 
result of strikes, acts of God, civil insurrection, riots or the threat thereof, or other 
causes beyond the control of the University. 

Refund checks for approved course withdrawals are issued by the Bursars Office. 
Any student who qualifies for an institutional refund must request it from the 
Bursars Office. 

Note: All fees, charges, and refund schedules stated in this bulletin are subject to change 
without prior notice. 

RETURN OF FEDERAL TITLE IV FUNDS 

In addition to the institutional refund policy, all students who withdraw 

completely from the University and who have federal financial aid, including federal 
student loans, are subject to the return of Title IV funds policy. Under this policy, it 

is assumed that a student earns his or her aid based on the period of time he or she 
remains enrolled. Unearned Title IV funds, other than Federal Work-Study, must be 

returned to the federal aid programs. Unearned aid is the amount of disbursed Title 
IV aid that exceeds the amount of Title IV aid earned. 

During the first 60 percent of the enrollment period, a student earns Title IV 
funds in direct proportion to the length of time he or she remains enrolled. That is, 
the percentage of time during the period that the student remained enrolled is the 

percentage of disbursable aid for that period that the student earned. Institutional 
costs play no role in determining the amount of Title IV funds to which a withdrawn 
student is entitled. 

A student who withdraws after the 60 percent point of the enrollment term earns 
all Title IV aid disbursed for the period. 
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Examples of common return of Title IV funds situations are available from the 
Financial Aid Office located in the Walsh Administration Building. 

All funds must be returned to federal programs before being returned to state or 
institutional aid programs and/or the student. This return of funds allocation will be 

made in the following specific order and will be applied to all students who have 

received federal Title IV assistance: 

1. Unsubsidized Ford Federal Direct Loan Program 

2. Subsidized Ford Federal Direct Loan Program 
3. Federal Perkins Loan Program 

4. Federal Direct Plus Loan Program 

5. Federal Pell Grant Program 
6. Federal Supplemental Educational Opportunity Grant Program 

7. Other federal, state, private, or institutional assistance programs 
8. Student 

FINANCIAL AID 

California State Graduate Fellowships 

State graduate fellowships are awarded to California residents pursuing a recognized 

graduate or professional degree who intend to pursue teaching as a career and who 
have not completed more than four quarters of full-time graduate work as of October 

1. Selection is based on state manpower needs, academic performance, and financial 
need. Applicants should apply using the Free Application for Federal Student Aid 

(FAFSA), which is available in the Financial Aid Office. 

Loans 

Students applying for aid may find the most advantageous method of financing 
their education through loan programs. Among those available to students of the 

School of Engineering are the Federal Perkins Loan and Federal Direct Loans. Appli¬ 
cation forms and further information may be obtained from the Financial Aid Office. 

Deadlines 

The Financial Aid Office has established deadlines for consideration of the various 
programs it administers. All students requesting financial aid from the University 

should contact the Financial Aid Office at the earliest possible date to request specific 
deadline information and appropriate application materials. Files completed later 

than February 1 for new recipients and March 2 for current recipients will receive 
consideration on a funds-available basis. 
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Veterans and Veterans’ Dependents Assistance 

Santa Clara University is listed by the Department of Veterans Affairs as qualified 

to receive students under Chapter 33 (veterans dependent son or daughter with 
parent deceased or 100 percent disabled, widow of any person who died in the service 

or died of a service-connected disability, or wife of a veteran with a 100 percent 

service-connected disability); Chapter 31 (rehabilitation); Chapter 30 (active duty 
Montgomery G.I. Bill); Chapter 34 (old G.I. Bill); and Chapter 32 (Post-Vietnam 
Era Veterans Educational Assistance Program [VEAP]). Those interested in attending 

under any of these chapters should contact the Veterans Administration Office in 
their locality to determine eligibility for benefits. 

The state of California provides a program for children of veterans who are 

deceased or disabled from service-connected causes. Application should be made to 
the California Department of Veterans Affairs, 350 McAllister St., San Francisco, 
CA 94102. 

Information regarding these programs may be obtained from the Santa Clara 

University veterans counselor located in the Student Records Office. 

Teaching and Research Assistantships 

A limited number of teaching and research assistantships are available. For further 

information, contact the specific academic department in the School of Engineering. 
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Department of Applied Mathematics 

Adjunct Associate Professor: George R. Fegan 

Assistant Professor: Stephen A. Chiappari (Chair) 

MASTER OF SCIENCE PROGRAM 

The Applied Mathematics Program is open to those students who have earned a 

B.S. degree in engineering, science, or mathematics, provided that the student has 

completed a program in undergraduate mathematics that parallels the program of the 
mathematics major at Santa Clara University. The undergraduate program at Santa 

Clara includes calculus and differential equations, abstract algebra, linear algebra, 
advanced calculus and/or real analysis; and a minimum of five upper-division courses 

chosen from the areas of analysis, complex variables, partial differential equations, 

numerical analysis, logic, probability, and statistics. 

Courses for the masters degree must result in a total of 45 units. These units may 
include courses from other fields with permission of the Applied Mathematics 
Department advisor. A minimum of 12 quarter units must be in 300-level courses. 

COURSE DESCRIPTIONS 

Undergraduate Courses 

AMTH106. Differential Equations 

First-order linear differential equations, 
systems of linear differential equations, 
homogeneous systems of linear differential 
equations with constant coefficients, the 
Laplace transform, the solution of differential 
equations by Laplace transform. Prerequisite: 
Math 21. (4 units) 

AMTH 108. Probability and 
Statistics 

Definitions of probability, sets, sample 
spaces, conditional and total probability, 
random variables, distributions, functions 
of random variables, sampling, estimation of 
parameters, testing hypotheses. Prerequisite: 
Math 21. (4 units) 

AMTH118. Numerical Methods 

Numerical solution of algebraic and tran¬ 
scendental equations, finite differences, 
numerical differentiation and integration, and 
solution of ordinary differential equations. 
Solution of representative problems on the 
digital computer. Prerequisites: Ability to 
program in some computer language (includ¬ 
ing MATLAB commands); COEN 44 or some 
other course in a formal language, approved by 
Department Chair; Math 21; and AMTH 
106. (4 units) 

31 
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Graduate Courses 

All 200-level applied mathematics courses are assumed to be first-year graduate 

courses. The minimum preparation for these courses is a working knowledge of 

calculus and a course in differential equations. A course in advanced calculus is desir¬ 

able. The 300-level courses are graduate courses in mathematics that should be taken 

only by students who have completed several 200-level courses. 

AMTH202. Mathematical Methods 
in Mechanical 
Engineering 

Analytic solution of ordinary differential 
equations. Fourier series. Analytic solution 
of linear partial differential equations by 
separation of variables. Numerical solution 
of ordinary differential equations by itera¬ 
tive and direct methods. Introduction to 
numerical solution of partial differential 
equations using explicit, implicit, ADI, and 
relaxation-type methods. Eigen value prob¬ 
lems. Introduction to complex variables. 
Also listed as MECH 202. (2 units) 

AMTH 210. Introduction to 
Probability 1 

Definitions, sets, conditional and total 
probability, binomial distribution approxi¬ 

mations, random variables, important prob¬ 
ability distributions, functions of random 
variables, moments, characteristic functions, 

joint probability distributions, marginal 
distributions, sums of random variables, 
convolutions, correlation, sequences of 
random variables, limit theorems. The 
emphasis is on discrete random variables. 

(2 units) 

AMTH 211. Continuous Probability 

Continuation of AMTH 210. A study of 
continuous probability distributions, their 
probability density functions, their charac¬ 
teristic functions, and their parameters. 
These distributions include the continuous 
uniform, the normal, the beta, the gamma 
with special emphasis on the exponential, 
Erlang, and chi-squared. The applications 
of these distributions are stressed. Joint 
probability distributions are covered. Func¬ 
tions of single and multiple random variables 
are stressed, along with their applications. 
Order statistics. Correlation coefficients and 

their applications in prediction, limiting 
distributions, the central limit theorem. 
Properties of estimators, maximum likeli¬ 
hood estimators, and efficiency measures for 
estimators. Prerequisite: AMTH 210. (2 units) 

AMTH 212. Discrete and 
Continuous Probability 

Combination of AMTH 210 and 211. 

(4 units) 

AMTH 213. Introduction to the 
Tools of Reliability 

A review of the integration and differentia¬ 
tion tools for finding probability density 
functions (pdf) and cumulative distribution 
functions (cdf). A review of techniques for 
arriving at probability mass functions by 
means of combinatorics and moment gener¬ 
ating functions (mgf). The basic reliability 
definitions, including the reliability func¬ 
tion and the hazard function. A study of the 
basic probability distributions and their 
parameters, which are used in reliability. 
These will include discrete distributions 
such as the discrete uniform binomial, 
Poisson, and geometric, as well as the Erlang 
with emphasis on the exponential. Prerequi¬ 
site: Advisor’s approval. (2 units) 

AMTH 214. Engineering Statistics I 

Frequency distributions, sampling, 
sampling distributions, univariate and 

bivariate normal distributions, analysis of 
variance, two- and three-factor analysis, 
regression and correlation, design of experi¬ 
ments. Prerequisite: A course in probability. 
(2 units) 

AMTH 215. Engineering Statistics II 

Continuation of AMTH 214. Prerequisite: 
AMTH 214. (2 units) 
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AMTH 216. Product Reliability 
Modeling 

Statistical models for reliability. Binomial, 
normal, lognormal, gamma, Weibull, and 
exponential models. Availability and spares. 
Stress-strength analysis. Plotting papers, 
censored data, electronic systems, and soft¬ 
ware reliability. Prior exposure to statistics 
useful but not essential. Prerequisite: A course 
in probability. (2 units) 

AMTH 217. Design of Scientific 
Experiments 

Statistical techniques applied to scientific 
investigations. Use of reference distribu¬ 
tions, randomization, blocking, replication, 
analysis of variance, Latin squares, factorial 
experiments, and examination of residuals. 
Prior exposure to statistics useful but not 
essential. Prerequisite: A course in probability. 
(2 units) 

AMTH 218. Process Troubleshooting 
and Control 

Statistical methods applied to control and 
troubleshoot processes. Various control charts 
and operating characteristic curves. Analysis 
of means applied to both variables and 
attribute data. Narrow-limit gauging, 
sampling, disassembly and reassembly, 
outliers and outgoing product quality 
rating. Prior exposure to statistics useful but 
not essential. Prerequisite: A course in proba¬ 
bility. (2 units) 

AMTH 219. Analysis of Scientific 
Experiments 

Continuation of AMTH 217. Emphasis on 
the analysis of scientific experiments. The 
theory of design of experiments so that 
maximal information can be derived. 
Prerequisites: AMTH 211 and 217. (2 units) 

AMTH220. Numerical Analysis I 

Solution of algebraic and transcendental 
equations, finite differences, interpolation, 
numerical differentiation and integration, 
solution of ordinary differential equations, 
matrix methods with applications to linear 
equations, curve fittings, programming of 
representative problems. (2 units) 

AMTH 221. Numerical Analysis II 

Continuation of AMTH 220. Prerequisite: 
AMTH 220. (2 units) 

AMTH222. Design and Analysis of 
Scientific Experiments 

This course is a 4-unit version of the 
combined AMTH 217 and AMTH 219. 
Statistical techniques applied to scientific 
investigation. Use of reference distributions, 
randomization, blocking, replication, analy¬ 
sis of variance. Latin squares, factorial 
experiments, and examination of residuals. 
There is emphasis on both the planning of 
experiments and the analysis of data based 
on experiments. Prior exposure to statistics 
is useful but not essential. Prerequisite: A course 
in probability. (4 units) 

AMTH225. Vector Analysis I 

Algebra of vectors. Differentiation of 
vectors. Partial differentiation and associ¬ 
ated concepts. Integration of vectors. Appli¬ 
cations. Basic concepts of tensor analysis. 
(2 units) 

AMTH226. Vector Analysis II 

Continuation of AMTH 223. Prerequisite: 
AMTH 225. (2 units) 

AMTH230. Applied Mathematics I 

Orthogonal functions. Fourier series. Solution 
of ordinary differential equations by series. 
Legendre polynomials. Laplace transforms, 
basic transforms, applications. Gamma and 
beta functions. Bessel functions. (2 units) 

AMTH 231. Applied Mathematics II 

Continuation of AMTH 230. Prerequisite: 
AMTH 230. (2 units) 

AMTH235. Complex Variables I 

Algebra of complex numbers, calculus of 
complex variables, analytic functions, 
harmonic functions, power series, residue 
theorems, application of residue theory to 
definite integrals, conformal mappings. 
(2 units) 
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AMTH236. Complex Variables II 
Continuation of AMTH 235. Prerequisite: 
AMTH 235. (2 units) 

AMTH240. Discrete Mathematics 
for Computer Science 

Relations and operation on sets, orderings, 
combinatorics, recursion, logic, method of 
proof, and algebraic structures. (2 units) 

AMTH 241. Modem Algebra I 
Introduction to postulational systems; study 
of integral domains, fields, and rings; special 
emphasis on group theory and applications. 
Polya theory and coding theory; Boolean 
algebra and its relation to switching func¬ 
tions; general theory of lattices. (2 units) 

AMTH242. Modem Algebra II 
Continuation of AMTH 241. Special topics 
in the application of group theory and lattice 
theory. Prerequisite: AMTH 241. (2 units) 

AMTH245. Linear Algebra I 
Vector spaces, transformations, matrices, char¬ 
acteristic value problems, canonical forms, 
and quadratic forms. (2 units) 

AMTH246. Linear Algebra II 
Continuation of AMTH 245. Prerequisite: 
AMTH 245. (2 units) 

AMTH247. Linear Algebra I and II 
Combination of AMTH 245 and 246. 
(4 units) 

AMTH250. System Reliability 
Theory 

Qualitative and quantitative system reliabil¬ 
ity analysis (fault tree analysis, reliability 
block diagrams, system structure analysis, 
exact system reliability for systems with 
nonrepairable components). Component 
importance. System with repairable compo¬ 
nents and/or standby components (Markov 
and semi-Markov models), modeling of 
dependent failures. Applications of reliabil¬ 
ity theory to systems of interest (e.g., disk 
arrays with redundancy). (2 units) 

AMTH256. Applied Graph Theory I 
Elementary treatment of graph theory. The 
basic definitions of graph theory are 
covered; the fundamental theorems are 
explored. Subgraphs, complements, graph 
isomorphisms, and some elementary algo¬ 
rithms make up the content. Note: This 
course cannot be taken for credit by applied 
math majors; all other majors should see their 
advisor before registering for this course. 
Prerequisite: Mathematical maturity. (2 
units) 

AMTH257. Applied Graph Theory II 
This course is an extension of AMTH 256. 
Networks, Hamiltonian and planar graphs 
are covered in detail. Edge colorings and 
Ramsey numbers may also be covered. 
Prerequisite: AMTH 256. (2 units) 

AMTH258. Applied Graph Theory 
land II 

This course covers the material in AMTH 
256 and AMTH 257 in one quarter. Prereq¬ 
uisite: Mathematical maturity. (4 units) 

AMTH 280. Combinatorial 
Mathematics I 

Permutations, combinations, partitions, 
enumeration methods, generating func¬ 
tions, evaluation of discrete sums, and 
introduction to graph theory. Recurrence 
relations, solution of difference equations, 
the principle of inclusion and exclusion, 
Polya theory of counting. Applications. 
Knowledge of matrices suggested. (2 units) 

AMTH 281. Combinatorial 
Mathematics II 

Continuation of AMTH 280. Prerequisite: 
AMTH 280. (2 units) 

AMTH285. Compression 
Different compression techniques are exam¬ 
ined. Measures of efficiency are compared. 
The mathematical basis for the methods will 
be analyzed. The course should be of specific 
interest to computer engineers. Prerequisite: 
Some knowledge of number theory. (2 units) 
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AMTH299. Special Problems 

By special arrangement. (1-2 units) 

AMTH305. Advanced Numerical 
Analysis I 

Numerical solution of partial differential 
equations, finite difference methods. Monte 
Carlo techniques, relaxation methods, 
programming of representative problems. 
Prerequisites: AMTH 220 and 221, and the 
ability to program in some computer language. 
(2 units) 

AMTH306. Advanced Numerical 
Analysis II 

Matrix computations, eigenvalues of finite 
matrices, application of matrix methods to 
the solution of systems of linear equations, 
programming of representative problems. 
Prerequisites: AMTH220 and 221 or equiva¬ 
lent. (2 units) 

AMTH308. Theory of Wavelets 

Construction of Daubechies’ wavelets and 
the application of wavelets to image compres¬ 
sion and numerical analysis. Multiresolution 
analysis and the properties of the scaling 
function, dilation equation, and wavelet 
filter coefficients. Pyramid algorithms and 
their application to image compression. 
(2 units) 

AMTH309. Modeling with Discrete 
Dynamical Systems 

The logistic population model; period 
doubling, Feigenbaum diagrams, chaos, 
symbolic dynamics, Sharkovskii’s theorem. 
Numerical modeling: Newton’s method, 
nonconvergent behavior, rational maps on 
the complex plane, Julia and Fatou sets, the 
Mandelbrot set. (2 units) 

AMTH 310. Linear Statistical 
Models 

Basic and multifactor analysis of variance 
(ANOVA); single-factor analysis; two-factor 
studies; multifactor studies; analysis of 
randomized block design, Latin Square 
design, and factorial design. Prerequisite: 
AMTH 211. (2 units) 

AMTH 312. Nonparametric 
Statistics 

Assumptions of parametric statistics. 
Nonparametric and distribution-free 
approaches. Single-sample procedures. 
Methods for independent or related multi¬ 
ple samples. Tests for independence, homo¬ 
geneity, or goodness-of-fit. Rank correlation 
and other measures of association. Prerequi¬ 
site: AMTH 211. (2 units) 

AMTH 313. Time Series Analysis 

Review of forecasting methods. Concepts in 
time series analysis; stationarity, auto-corre- 
lation, Box-Jenkins. Moving average and 
auto-regressive processes. Mixed processes. 
Models for seasonal time series. Prerequisite: 
AMTH 211. (2 units) 

AMTH 315. Matrix Theory I 

Properties and operations, vector spaces and 
linear transforms, characteristic root; 
vectors, inversion of matrices, applications. 
Prerequisite: AMTH 245. (2 units) 

AMTH 316. Matrix Theory II 

Continuation of AMTH 315. Prerequisite: 

AMTH 315. (2 units) 

AMTH330. Advanced Applied 
Mathematics I 

Functional spaces, vector and matrices, 
systems of orthogonal functions, linear 
spaces, manifolds, linear operators, spectral 
theory, functions of operators and matrices. 
Green’s functions, delta functions, differen¬ 
tial operators, eigen function representation 

of operators, perturbation methods, operators 
for partial differential equations. (2 units) 

AMTH 331. Advanced Applied 
Mathematics II 

Continuation of AMTH 330. Prerequisite: 
AMTH 330. (2 units) 



36 SCHOOL OF ENGINEERING 

AMTH332. Difference Equations 

Definition of difference equations, standard 
techniques for solution of difference equa¬ 
tions, numerical approximations to solutions 
of difference equations; applications: 
pendulum problem, predator-prey problems. 
Bessel and Legendre applications, phasers as 
applied to chaos theory. Prerequisite: AMTH 

211. (2 units) 

AMTH340. Linear Programming I 

Basic assumptions and limitations, problem 
formulation, algebraic and geometric repre¬ 
sentation. Simplex algorithm and duality. 

(2 units) 

AMTH 341. Linear Programming II 

Continuation of AMTH 340. Network 
problems, transportation problems, produc¬ 
tion problems. Prerequisite: AMTH 340. 

(2 units) 

AMTH342. Linear Programming 

A review of the basic assumptions and limi¬ 
tations of linear programming, problem 
formulation, algebraic and geometric repre¬ 
sentation. Simplex algorithm and duality. 
Interior point methods (for example, the 
polynomial time method of Karmarkar). 
Applications then are presented based on 
the theory and established methodology; 
these include network problems, transporta¬ 
tion problems, and production problems. 
Prerequisite: A programming language 

(MATLAB is acceptable). (4 units) 

AMTH344. Linear Regression 

The elementary straight-line “least squares 

fit”; the fitting of data to linear models. 
Emphasis on the matrix approach to linear 
regressions. Multiple regression; various 
strategies for introducing coefficients. 
Examination of residuals for linearity. Intro¬ 
duction to nonlinear regression. Prerequi¬ 

site: AMTH 211. (2 units) 

AMTH346. Graph Theory I 

Introduction to graph theory; Euler paths and 
their applications; Hamiltonian circuits; 
trees, circuits, and cut-sets; shortest-path 
problems; planarity and duality; matching 
theory; directed graphs. Prerequisites: 

AMTH 246, AMTH 315, and AMTH 316 

or approval of instructor. (2 units) 

AMTH347. Graph Theory II 

Continuation of AMTH 346. Prerequisite: 

AMTH 346. (2 units) 

ALMTH355. Process Simulation 

An introduction to the modeling of systems 
and processes using computer simulations. 
The general problem of pseudo-random 
number generation; methods for transform¬ 

ing uniform random into discrete or contin¬ 
uous random variables; the inverse transform 
method; von Neumanns rejection/acceptance 

method. The simulation of correlated random 
variables, including the K-L transform and 
the problems in the case of correlated binary 
variates. The problem of abstraction level in 
models. The discrete event approach. Statis¬ 
tical analysis of results: the effect of initial 
conditions and the techniques for variance 
reduction. Tests for statistical evaluation of 

the model. (2 units) 

ALMTH358. Fourier Transforms 

Definition and basic properties. Energy and 
power spectra. Applications of transforms of 
one variable to linear systems, random func¬ 
tions, communications. Transforms of two 
variables and applications to optics. (2 units) 

ALMTH360. Advanced Topics in 
Fourier Analysis 

Continuation of AMTH 358. Focus on 
Fourier analysis in higher dimensions, other 
extensions of the classical theory, and appli¬ 
cations of Fourier analysis in mathematics 

and signal processing. (2 units) 
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AMTH362. Stochastic Processes I 

Types of stochastic processes, stationarity, 
ergodicity, differentiation and integration of 
stochastic processes, correlation and power 
spectral density functions, linear systems, 
band-limit processes, estimation, nonsta¬ 
tionary processes, normal processes, Markov 
processes. Prerequisites: AMTH210, AMTH 
211, and knowledge of multivariate distribu¬ 
tions. (2 units) 

AMTH363. Stochastic Processes II 

Continuation of AMTH 362 (dependent 
on sufficient demand). Prerequisite: AMTH 
362. (2 units) 

AMTH365. Real Analysis I 

Measures, integration, Fourier analysis, prob¬ 
ability theory, and related notions. (2 units) 

AMTH366. Real Analysis II 

Continuation of AMTH 365. Prerequisite: 
AMTH 365. (2 units) 

AMTH370. Optimization 
Techniques I 

Optimization techniques with emphasis on 
experimental methods. One-dimensional 
search methods. Multidimensional uncon¬ 
strained searches: random walk, steepest 
descent, conjugate gradient, variable metric. 
Prerequisites: Ability to program in FORTRAN 
or similar language and AMTH 246 or equiv¬ 
alent. (2 units) 

AMTH 371. Optimization 
Techniques II 

Optimization problems in multidimen¬ 
sional spaces involving equality constraints 
and inequality constraints by gradient and 
nongradient methods. Special topics. 
Prerequisite: AMTH 370. (2 units) 

AMTH374. Partial Differential 
Equations I 

Relation between particular solutions, 
general solutions, and boundary values. 
Existence and uniqueness theorems. Wave 
equation and Cauchy’s problem. Heat equa¬ 
tion. Prerequisites: AMTH 230 and 231. 
(2 units) 

AMTH375. Partial Differential 
Equations II 

Continuation of AMTH 374. Prerequisite: 
7TMTH 374. (2 units) 

AMTH377. Design and Analysis 
of Algorithms 

This course is equivalent to AMTH 378 
and AMTH 379. Depending upon avail¬ 
able resources, AMTFI 377 will be offered 
as a 4-unit, 1 -quarter class covering the same 
material as AMTH 378 and 379. Prerequi¬ 
site: COEN 12. Advisor approval required. 
(4 units) 

AMTH378. Design and Analysis 
of Algorithms I 

Designed to meet both the specific needs of 
the software design program and the general 
needs of computer engineering. Material to 

be covered: methods of specifying algo¬ 
rithms, methods for proving the correctness 
of algorithms, methods for development 
from specifications. Measures of complex¬ 
ity: time complexity, storage complexity, 
NP-completeness, techniques that lead to 
efficient algorithms and maintainable code. 
Prerequisite: COEN 12. Advisor approval 
required. (2 units) 

AMTH 379. Design and Analysis 
of Algorithms II 

Continuation of AMTH 378. Prerequisite: 
AMTH 378. (2 units) 

AMTH380. Queueing Systems I 

Systems of flow. Notation and structure for 
basic queueing systems. Discrete-time and 
continuous-time Markov chains. Birth-death 
processes. Birth-death queueing systems in 
equilibrium: discouraged arrivals, responsive 
servers, m-server case, finite storage, finite 
customer population, and combinations of 
these cases. Markovian queues in equilibrium: 
bulk arrival system, bulk service system, 
Erlangian distribution, networks of Mark¬ 
ovian queues. Introduction to advanced 
queueing systems. Prerequisites: AMTH 210, 
211. (2 units) 
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AMTH 381. Queueing Systems II 

Direct applications of queueing theory in 
the areas of operating systems design, proces¬ 
sor performance evaluation, and design of 
computer networks. Prerequisite: AMTH 

380. (2 units) 

AMTH385. Cryptology I 

Cryptology covers both cryptography (writ¬ 
ing information with the objective of keep¬ 
ing it secret) and cryptanalysis (the science 
of attacking ciphers or secret messages). The 
course will examine both symmetric encryp¬ 
tion systems, including the Data Encryption 
Standard (DES); and asymmetric ciphers 
(public key ciphers) including the RSA 
system and the ElGamal system. The course 
will survey random number generators and 
connect the theory of groups and finite 
fields to the methods of cryptography. 
The course should be of special interest to 
computer engineers. Prerequisites: Some 
knowledge of number theory and abstract alge¬ 

bra. (2 units) 

AMTH386. Cryptology II 

Continuation of AMTH 385. Prerequisite: 

AMTH 385. (2 units) 

AMTH387. Cryptology 

Mathematical foundations for information 
security (number theory, finite fields, 
discrete logarithms, information theory, 
elliptic curves). Cryptography. Encryption 
systems (classical, DES, Rijndael, RSA). 
Cryptanalytic techniques. Simple protocols. 
Techniques for data security (digital signa¬ 
tures, hash algorithms, secret sharing, zero- 
knowledge techniques). Prerequisite: Mathe¬ 
matical maturity at least at the level of upper- 
division engineering students. (4 units) 



7_ 
Department of Civil Engineering 

Professor Emeritus: E. John Finnemore 

Professor: Sukhmander Singh (Chairj 

Associate Professors: Mark Aschheim, Steven C. Chiesa, Reynaud L. Serrette 

Wilmot J. Nicholson Family Professor: Sukhmander Singh 

Assistant Professors: Rachel He, Edwin Maurer 

OVERVIEW 

In the Department of Civil Engineering, the field of structural engineering is 

emphasized at the graduate level. The focus of the educational effort is on modeling, 

analysis, and current and emerging design methods used to evaluate the seismic 

performance of structural systems. As such, many of the courses offered are beneficial 

to practicing engineers interested in advancing their knowledge base. 

DEGREE PROGRAM 

The Civil Engineering graduate program at Santa Clara University is designed 

to accommodate the needs of students interested in advanced study in the area of 

structural engineering. An individual may pursue the degree of master of science 

(M.S.) as either a full-time or part-time student. 

Master of Science in Civil Engineering 

To be considered for admission to the graduate program in civil engineering, an 

applicant must meet the following requirements: 

• A bachelors degree in civil engineering from an Accreditation Board for Engineering 

and Technology (ABET)-accredited four-year program or its equivalent 

• An overall grade point average (GPA) of at least 2.75 (based on a 4.0 maximum 

scale) 

• Graduate Record Examination (GRE)—general test 

• For students whose native language is not English, Test of English as a Foreign 

Language (TOEFL) scores are required before applications are processed. 

In rare cases, applicants not meeting the above requirements may be given condi¬ 

tional acceptance into the M.S. program. A formal acceptance may then be given 

upon the successful completion of a predefined course of studies. 

39 
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Applicants who have taken graduate courses at other institutions may qualify 

to transfer a maximum of 9 units of credit to their graduate program at Santa 

Clara University. 

Upon acceptance to the graduate program in civil engineering, a student will be 

required to select a graduate advisor (full-time faculty member) from within the 

Department of Civil Engineering. The student’s advisor will be responsible for 

approving the student’s course of study. Any changes to a student’s initial course of 

study must have the written approval of the student’s advisor. 

To qualify for the degree of master of science in civil engineering, the student 

must complete a minimum of 45 quarter units, including core and elective courses, 

within the School of Engineering. 

The following course requirements must be met: 

Core Courses 

• CENG 218 Structural Dynamics (2 units) 

• CENG 221 Advanced Strength of Materials (4 units) 

• CENG 234 Advanced Design of Steel Structures (2 units) 

• CENG 235 Advanced Concrete Structures (4 units) 

• CENG 238 Earthquake Engineering I (2 units) 

• CENG 239 Earthquake Engineering II (2 units) 

Elective Courses 

Elective courses in civil engineering and applied mathematics may be taken from 

the courses listed below. Students must take at least one 2-course applied mathematics 

sequence. All courses (core and elective) are 2 units unless otherwise indicated. 

Civil Engineering Courses 

• CENG 205 Finite Elements I 

• CENG 206 Finite Elements II 

• CENG 207 Finite Elements III 

• CENG 209 Thin Plates and Shells 

• CENG 210 Behavior of Metal Structures 

• CENG 215 Advanced Construction Materials 

• CENG 216 Theory of Plasticity 

• CENG 221 Stability of Structures (4 units) 

• CENG 226 Plastic Theory of Structures 

• CENG 227 Experimental Stress Analysis 

• CENG 228 Fracture Mechanics of Solids 

• CENG 229 Mechanical Properties of Materials 

• CENG 230 Random Vibrations 

• CENG 233 Timber Engineering 
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• CENG 240 Composite Structures (4 units) 

• CENG 241 Reliability of Engineering Systems 

• CENG 242 Soil-Structure Interaction 

• CENG 246 Masonry Engineering 

• CENG 247 Cold-Formed Steel Engineering 

• CENG 248 Plate Girder and Composite Design 

• CENG 297 Thesis Research (1-9 units) 

• CENG 299 Independent Study (1-6 units) 

Applied Mathematics Courses 

• AMTH 214 Engineering Statistics I 

• AMTH 217 Design of Scientific Experiments 

• AMTH 220 Numerical Analysis I 

• AMTH 221 Numerical Analysis II 

• AMTH 230 Applied Mathematics I 

• AMTH 231 Applied Mathematics II 

• AMTH 243 Linear Algebra I 

• AMTH 246 Linear Algebra II 

LABORATORIES 

The Civil Engineering Laboratories contain equipment and facilities to support 

research and teaching in materials engineering, structural engineering, stress analysis, 

soil mechanics, geology, transportation engineering and surveying, environmental 

quality, and hydraulics. 

The Computer Analysis and Design Laboratory maintains Pentium® processor- 

based personal computers that are used in course assignments and design projects. 

Commercial software packages in all the major areas of civil engineering are available 

on the systems, with full documentation available to students. 

The Concrete Testing Laboratory contains facilities for mixing, casting, curing, and 

testing concrete cylinders and constructing reinforced concrete test specimens. 

The Environmental Laboratory is equipped with the instrumentation needed for 

basic chemical and biological characterization of water, wastewater, and air samples. 

Several pilot-scale treatment systems are also available. 

The Geology Laboratory is equipped with extensive rock and mineral samples as 

well as topographic, geologic, and soil maps. 

The Hydraulics Laboratory is shared with the Mechanical Engineering Department. 

The laboratory contains a tilting flume that can be fitted with various open-channel 

fixtures. 

The Soil Mechanics Laboratory contains equipment for testing soils in shear, consol¬ 

idation, and compaction, and for conducting other physical and chemical tests. Field 

testing and sampling equipment is also available. A complete cyclic triaxial testing 

system with computer control is used for both research and instructional purposes. 
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The Structures and Materials Testing Laboratory is equipped with three universal 

testing machines and a closed-loop MTS hydraulic system. These machines/systems 

are used for testing a variety of construction materials and assemblies under both 

static and dynamic loading. Complementing this equipment are a series of digital 

and analog instruments, and high-speed data acquisition and control systems. 

The Surveying Laboratory has a wide variety of equipment, such as self-leveling 

levels, transits, odolites, and electronic distance-measuring devices available for 

instructional purposes. 

The Traffic Laboratory has electronic volume counters that are used in studies to 

classify vehicles and measure their speeds in user-specified ranges and periods of time. 

This equipment is used for instructional and research purposes. 

COURSE DESCRIPTIONS 

Lower-Division Undergraduate Courses 

CENG 5. Introduction to 
Development Impact 
Analysis 

Introduction to the decision-making concepts 
and strategies that ultimately determine the 
feasibility of a proposed development project. 
Chronological aspects of project planning, 
evaluation, and implementation. Identifica¬ 

tion of impacts on the community and the 
environment. (4 units) 

CENG 10. Surveying 

Survey instruments: their use and care. 
Principles of topographic mapping, linear 
measurements, leveling, traverses, curves, 
boundary, and public surveys. Field labora¬ 

tory. (4 units) 

CENG 15. Computer Applications 
in Civil Engineering 

Computer-based methods for technical prob¬ 
lem solving. Use of spreadsheet programs, 
math analysis programs, and computer 
programming to model and analyze engi¬ 
neering systems. Graphical presentation of 

technical data. Laboratory. (4 units) 

CENG 20. Geology 

Development and formation of geologic 

materials. Significance of structure, landform, 
erosion, deposition. Stream and shoreline 
processes. Surface water. Laboratory. (4 units) 

CENG 41. Mechanics I: Statics 

Resolution and composition of force systems 
and equilibrium of force systems acting on 
structures and mechanisms. Distributed 
forces. Friction. Prerequisites: Physics 4 and 
MECH10. (4 units) 

CENG 42. Mechanics II: Dynamics 

Dynamics of a particle and dynamics of 
rigid bodies. Work and energy methods. 
Momentum methods. Kinetics of systems 
of particles. Introduction to theory of vibra¬ 
tions. Prerequisite: CENG 41. (2 units) 

CENG 43. Mechanics III: Strength 
of Materials 

Analysis of stresses and strains in machines 
and structural members. Axial forces, 
torsion, bending, and combined loads. 
Stability of columns. Energy theorems and 
their applications. Laboratory. Prerequisite: 

CENG 41. (5 units) 
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Upper-Division Undergraduate Courses 

CENG 115. Civil Engineering 
Materials 

Origin, manufacture, and processing of 
materials used in civil engineering construc¬ 
tion, such as metals, wood, plastics, cement, 
concrete, and other engineering materials. 
Testing methods to determine physical and 
mechanical properties of materials. Types, 
sources, and prevention of material deterio¬ 
ration. Laboratory. Prerequisite: Chemistry 5. 
(4 units) 

CENG 118. Construction 
Engineering 

Construction management. Equipment. 
Drawings and specifications, cost estimat¬ 
ing, bidding. Contracts, bonds, financing, 
insurance. Labor. Project planning and 
scheduling. Prerequisite: Junior standing. 

(3 units) 

CENG 119. Advanced Construction 
Engineering 

Advanced discussion of project manage¬ 
ment topics. Design of temporary construc¬ 
tion structures. Design for construction. 
Crane design. Equipment selection tech¬ 
niques. Construction methodologies and 
materials selection. Materials handling and 
supply chain management. Risk manage¬ 
ment. Environmental issues. Prerequisites: 
Junior standing and CENG 118. (4 units). 

CENG 121. Geotechnical 
Engineering 

Origin, development, and properties of 
soils. Classification of soils and applications 
of engineering mechanics to soils as an engi¬ 
neering material. Water in soils. Soil-testing 
methods. Compaction, stabilization, 
consolidation, shear strength, and slope 
stability. Laboratory. Prerequisites: CENG 
20 and 43. (4 units) 

CENG 123. Environmental Reaction 
Engineering 

Reaction stoichiometry and kinetics. Reac¬ 
tions of environmental significance. Dynamic 
and equilibrium system modeling. Reactor 
configurations and their impact on the 
extent of reaction. Laboratory. Prerequisites: 
Chemistry 5 or equivalent, AMTH 106, and 
junior standing. (4 units) 

CENG 125. Municipal Engineering 
Design 

Various aspects of civil engineering as 
applied in municipal (public works) design 
practice. Maps and plats; site layout and 
earthworks; drainage; streets and utilities. 
Design laboratory. Prerequisites: CENG 10 
and MECH122. (4 units) 

CENG 128. Engineering Economics 

Time value of money. Economic analysis of 
engineering projects. Planning and capital 
budgeting. Rate-of-return analysis. Depreci¬ 
ation. Cash-flow analysis. (2 units) 

CENG 132. Structural Analysis 

Analysis of statically determinate beams, 
trusses, and frames. Influence lines for beams. 
Deflections computed using moment area, 
virtual work, and other analytical methods. 
Introduction to statically indeterminate 
analysis using stiffness and flexibility meth¬ 
ods. Introduction of computer applications 
methods. Prerequisite: CENG 43. (4 units) 

CENG 133. Timber Design 

Review of timber structural systems. Design 
of structural members for tension, compres¬ 
sion, bending, and shear. Design of shear 
walls and diaphragms. Timber design 
project required. May be taken for graduate 
credit. Prerequisite: CENG 132. (4 units) 

CENG 134. Structural Steel Design 

LRFD concepts of structural steel design for 
building structures. Types of load. Design of 
individual members including tension members, 
beams, and columns. Steel design project 
required. Prerequisite: CENG 132. (4 units) 
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CENG 135. Reinforced Concrete 
Design 

Design methods of reinforced concrete struc¬ 
tures. Types of loading. Ultimate design 
method of reinforced concrete members 
considering flexure, shear, and axial force. 
Deflection of the members, anchorage, and 
development length of the reinforcing bars 

are also discussed. Laboratory includes 
experiments and design sessions in order to 
develop a structural design project in rein¬ 
forced concrete. Prerequisite: CENG 132. 

(5 units) 

CENG 136. Advanced Concrete 
Structures 

Analysis and design of reinforced concrete 
beams and columns for flexure, shear, axial 
load, torsion, and anchorage. Behavior and 
design of reinforced concrete frame and 
frame wall structures for gravity and lateral 
loads. Discussion of ACI code requirements 
for ductile details in reinforced concrete 
structures. May be taken for graduate credit. 
Prerequisite: CENG 135. (4 units) 

CENG 137. Earthquake Engineering 
Design 

Introduction to the source, propagation, 
and measurement of seismic activity and its 
effect on structures. Introduction to UBC 
and SEAOC provisions for seismic design. 
Special considerations for earthquake-resis¬ 
tant design of steel, timber, and reinforced 
concrete structures. Prerequisite: CENG 132. 
(4 units) 

CENG 138. Geotechnical 
Engineering Design 

Foundation exploration; bearing capacity 

and settlement analysis; spread foundations; 
piles and caissons; earth-retaining structures; 
loads on underground conduits; subsurface 
construction. May be taken for graduate 
credit. Prerequisites: CENG 121 and 135. 
(4 units) 

CENG 139. Groundwater Hydrology 

Groundwater occurrence, flow principles, 
flow to wells, regional flow. Groundwater 
contamination, management, and models. 
Field methods. Field trips. Laboratory. 
Prerequisite: MECH122. (3 units) 

CENG 140. Water Resources 
Engineering 

Concepts of various aspects of water 
resources: surface water, groundwater, water 
supply and distribution, hydraulic struc¬ 
tures and irrigation. Physical hydrology. 
Interrelationship of all aspects. Importance 
of water resources to the total needs of the 
community. Laboratory. Prerequisite: 

MECH 122. (4 units) 

CENG 141. Hydraulic Engineering 

Principles of hydraulics; flow in pipes and 
pipe networks; water hammer and surge 
tanks; steady flow in open channels; forces 
due to fluid flow. Prerequisite: MECH 122. 
(4 units) 

CENG 142. Water Resources Design 

Design of system components for water 
supply and flood control projects including 
storage facilities, closed conduits, open 
channels, well fields, and pumping systems. 
Computer applications in the design and 
evaluation of water resources-related facili¬ 

ties. Prerequisites: CENG 140 and 141. 
(4 units) 

CENG 143. Environmental 
Engineering 

Water and air quality. Water supply and 
pollution control; air pollution control. 
Management of solid and hazardous wastes. 
Laboratory. Prerequisites: Chemistry 5 or equiv¬ 
alent and junior standing. (4 units) 

CENG 144. Environmental 
Systems Design 

Design of treatment and distribution 
systems for potable water. Design of collec¬ 
tion and treatment systems for water pollu¬ 
tion control and wastewater reclamation. 
Laboratory. Prerequisites: CENG 141 and 143. 
(4 units) 
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CENG 145. Transportation 
Engineering Design 

Transportation systems analysis and design. 
Traffic flow. Geometric design of systems. 
Principles of highway design. Planning, 
construction, and operation of transporta¬ 
tion systems. Transportation policies and 
economics. Prerequisites: CENG 10 and 
junior standing. (4 units) 

CENG 147. Pavement Design 

Paving materials. Geometric and structural 
design of highways. Urban street layout and 
details. Layout and design of airport 
runways. Prerequisites: CENG 121 and 135. 
(4 units) 

CENG 148. Structural Systems 

Introduction to principles for choosing 
structural configuration. Discussion of fire 
protection. Estimation of design loads. 
Approximating techniques for system 
design and evaluation. Horizontal and verti¬ 
cal subsystems. Prerequisite: CENG 132. 

(3 units) 

CENG 150. Traffic Engineering: 
Design and Operations 

Basic characteristics of motor-vehicle traffic, 
highway and intersection capacity, applica¬ 
tions of traffic control devices, traffic design 
of parking facilities, engineering studies, 
signal design, traffic safety, design of crash 
barriers. May be taken for graduate credit. 

Prerequisite: CENG 145. (4 units) 

CENG 162. Computational Water 
Resources 

Use of professional applications software to 
design and evaluate facility components and 
systems for water resources engineering 
projects. Laboratory. Prerequisites: CENG 

140 and 141. (3 units) 

CENG 188. Co-op Education 

Integration of classroom study and practical 
experience in a planned program designed 
to give students practical work experience 
relating to their academic field of study and 
career objectives. Alternates or parallels 
periods of classroom study with periods of 
training in industry and government. Work 

includes overall report on assignment activi¬ 
ties. P/NP grading. May be taken for gradu¬ 
ate credit. Additional fees required. (2 units) 

CENG 189. Co-op Technical Report 

Credit given for a technical report on a 
specific activity such as a design or a 
research project, written after completing 
the co-op assignment. Approval of depart¬ 
ment co-op advisor required. Letter grades 
based on content and presentation quality 
of report. May be taken for graduate credit. 
(2 units) 

CENG 192A. Civil Engineering 
Design Methods 

Introduction to problem-solving methodol¬ 
ogy for design of civil engineering systems 

and components. Applications of engineer¬ 
ing techniques and procedures to civil engi¬ 
neering design. Preliminary design studies 
and evaluation of alternatives. Environmen¬ 
tal impact assessment. Selection of a topic 
for Senior Design Project (CENG 193) and 
initial conceptual design. Prerequisite: Senior 
standing. (2 units) 

CENG 192B. Technical Writing 
for Civil Engineers 

Organization of engineering proposals and 
reports. General aspects of technical 
communications. Content and organization 
of written contract documents. Develop¬ 
ment of oral presentation skills and strate¬ 
gies. Prerequisites: English 2 and concurrent 
enrollment in CENG 192A. (2 units) 
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CENG 193. Senior Design Project 

Investigation of an approved civil engineer¬ 
ing project. The design process—including 
problem formulation, analysis, preliminary 
design, final design, and plans—is completed. 
Students present results at Senior Design 
Conference. Prerequisite: CENG 192A. 

(4 units) 

CENG 198. Internship 

Time off campus with an engineering orga¬ 
nization. Different aspects of work in the 
assigned professional office. Oral and written 
reports. Prerequisites: Senior standing and 
approval of internship coordinator. (4 or 8 units) 

CENG 199. Directed Research 

Investigation of an approved engineering 
problem and preparation of a suitable 
project report. Conferences with faculty 
advisor are required. Prerequisite: Senior 

standing. (2-6 units) 

Graduate Courses 

CENG 205. Finite Element 
Methods I 

Introduction to the finite element method. 
Force and stiffness methods. Matrix meth¬ 
ods of analysis. Stiffness matrix formulation 
for axial and bending members. Local and 
global stiffness matrices. Transformation of 

stiffness matrices. (2 units) 

CENG 206. Finite Element 
Methods II 

Energy methods. Displacement functions 
for structural members. Derivation of load 
vectors. Analysis of plane stress and plane 
strain problems. Area coordinates. Constant 
strain triangle. Isoparametric elements. 

Prerequisite: CENG 205. (2 units) 

CENG 207. Finite Element 
Methods III 

Application of finite element method to 
dynamics of elastic and inelastic bodies. 
Mass matrices. Analysis of plates and shells. 
Development of computer code based on 
finite element theory. Prerequisite: CENG 

206. (2 units) 

CENG 209. Thin Plates and Shells 

Methods of analysis of plates of various 
shapes under various loading and support 
conditions. Fourier series solutions, energy 
methods, and numerical finite difference 
methods. Membrane theory of shells of 
revolution. Bending theory of cylindrical 

shells. (4 units) 

CENG 210. Behavior of Metal 
Structures 

Introduction to first- and second-order 
analyses of steel structures. Local buckling 
and interaction among buckling modes. 
Review of AISC design provisions. Approxi¬ 
mate design techniques for steel structures. 

(2 units) 

CENG 211. Advanced Strength 
of Materials 

Bending of beams with nonsymmetrical 
cross section. Curved beams. Shear center. 
Shear flow in open and closed sections. 
Torsion of open and closed section members. 
Energy theorems and their applications. 
Beams on elastic foundations. Beam analysis 
using Fourier series. Stress analysis of compos¬ 

ite materials. (4 units) 
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CENG 212. Variational Methods 
in Mechanics 

Introduction to fundamental variational 
principles. Virtual work, minimum and 
complementary potential energy. Reissner’s 

and Hamilton’s principles. Applications to 
the formulation of governing differential 
equations and boundary conditions for 
problems in engineering mechanics. (2 units) 

CENG 214. Theory of Elasticity 

Analysis of stress and strain using Cartesian 
tensors. Compatibility conditions and the 
uniqueness theorem. Tensor-stress function 
and Boussinesq-Papkovitch displacement 
potentials. Applications to boundary value 
problems in three-dimensional elasticity. 
(4 units) 

CENG 215. Advanced Construction 
Materials 

Design concepts and behavior of construc¬ 
tion materials. Properties related to long¬ 
term serviceability, deformation, strength, 

and failure modes. Physical and chemical 
properties and environmental limitations. 
High-alloy steel, high-performance concretes, 
polymers, geotextiles, composites, fabrics, 
fibers, anchors, and cables. (2 units) 

CENG 216. Theory of Plasticity 

Stress and strain analysis of members whose 
material is loaded beyond the plastic limit. 
Perfectly plastic materials. Yield hinges. 
Yield criteria, slip-line folds. Elastic-plastic 
analysis of spheres and cylinders. Creep 
behavior of materials. (2 units) 

CENG 217. Advanced Theory 
of Shells 

Bending theory of shells. Stress function 
and numerical methods in shell analysis. 
Shells of negative curvature and shallow 
shells. Shells of variable thickness. Prerequi¬ 
site: CENG 209. (2 units) 

CENG 218. Structural Dynamics 

Analysis and behavior of simple linear oscil¬ 
lators. Natural mode shapes and frequencies 
for distributed and lumped mass systems. 
Introduction to nonlinear vibrations. (4 units) 

CENG 219. Advanced Dynamics 

Continuation of CENG 218. Distributed 
parameter systems. Nonlinear transient 
dynamics. Dynamic response in the frequency 
domain. Component mode methods. Prereq¬ 
uisite: CENG 218. (2 units) 

CENG 221. Stability of Structures 

Energy methods. Elastic stability of columns 
under axial loads and bending moments. 
Introduction to inelastic stability analysis of 
columns. Stability analysis of frames. Stabil¬ 
ity of flat plates and cylindrical shells. 
Lateral buckling of beams. (4 units) 

CENG 222. Advanced Structural 
Analysis 

Advanced methods for the analysis of stati¬ 
cally indeterminate structures. Analysis by 
approximate and energy methods. Flexibil¬ 
ity and stiffness methods suitable for 
computer implementation. (4 units) 

CENG 226. Plastic Theory 
of Structures 

Concepts of plastic behavior of structures. 
Collapse mechanisms for beams and frames. 
Applications of energy methods in solution 

procedures. (2 units) 

CENG 227. Experimental Stress 
Analysis 

Theory and practice of the photoelastic and 
Moire methods for determining stresses. 
Photoelastic coatings. Electrical, mechani¬ 
cal, and optical strain gauges. (2 units) 

CENG 228. Fracture Mechanics 
of Solids 

Elastic and elastic-plastic fracture criteria. 
Stress intensity solutions. Metallurgical 
aspects of toughness. Design and alloy selec¬ 
tion. Failure analysis techniques applied to 
actual engineering problems. (2 units) 
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CENG 229. Mechanical Properties 
of Materials 

Structure of alloyed metals and other crys¬ 
talline materials. Behavioral theories for 
engineering materials at low and elevated 
temperatures. Fatigue and creep behavior. 
Effect of radiation on mechanical proper¬ 

ties. (2 units) 

CENG 233. Timber Engineering 

Design of diaphragms, framing systems, and 
trusses. Design of manufactured lumber 
long-span members and connections. 

A project is required. (2 units) 

CENG 234. Advanced Steel 
Structures 

Design of connections. Design for local and 

overall buckling in beams and columns. 
Introduction to torsion. (2 units) 

CENG 236. Advanced Concrete 
Structures 

Analysis and design of reinforced concrete 
beams and columns for flexure, shear, axial 
load, torsion, and anchorage. Behavior and 
design of reinforced concrete frame and 
frame wall structures for gravity and lateral 
loads. Discussion of ACI code and commen¬ 

tary. Prerequisite: CENG 135. (4 units) 

CENG 238. Earthquake 
Engineering I 

Review on single- and multidegree of free¬ 
dom systems. Elastic response and design 
spectra. Inelastic design considerations. 
Primary design considerations and lateral 
load-resisting system design. Issues related 

to building codes. (2 units) 

CENG 239. Earthquake 
Engineering II 

Continuation of CENG 238. Seismic 
detailing. Concrete detailing—steel require¬ 
ments, hooks, development lengths, 
anchors, shear walls, and continuity. Steel 
detailing—moment-resisting connections, 
bracing, bridge connections, cable restrain¬ 
ers. Example problems and case studies. 
Timber detailing—strong ties, tie downs, 
beam-column connections. Masonry design 
considerations. Prerequisite: CENG 238. 

(2 units) 

CENG 240. Composite Structures 

Lamination theory. Constitutive relation¬ 

ships. Laminate failure behavior. Testing of 
composite materials. Theory and design of 
adhesive and bolted joints. Structural behav¬ 

ior of composites. (4 units) 

CENG 241. Reliability of 
Engineering Systems 

Introduction to general schemes for reliabil¬ 
ity assessment of structural systems, struc¬ 
tural members, and components. 
Probability models for loading, mechanical 
properties of materials, geometrical charac¬ 
teristics, and strength. Selection and appli¬ 
cation of reliability models. Imperfection- 

sensitive reliability models. (2 units) 

CENG 242. Soil-Structure 
Interaction 

Introduction of soil-structure analysis for 
evaluating seismic response. Dynamic inter- 
action between the structure and its 
surrounding soil. Soil-structure interaction 

models. (2 units) 

CENG 244. Nonlinear Elasticity 

Field equations of nonlinear elastostatics 
and elastodynamics. Application of the field 

equations to special problems. Stability and 
linearization methods. Introduction to 

static bifurcation problems. (2 units) 
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CENG 246. Masonry Engineering 

Design of unreinforced and reinforced 
masonry structures, including shear-wall 
and bearing-wall systems. (2 units) 

CENG 247. Cold-Formed 
Steel Engineering 

Design of framing systems, diaphragms, 
and members. Connection design. Evalua¬ 
tion of proprietary systems. A project is 

required. (2 units) 

CENG 248. Plate Girder and 
Composite Design 

Detailed design of plate girders, including 
tension field action. Design of composite 
structural components and systems. (2 units) 

CENG 250. Traffic Engineering: 
Design and Operations 

Basic characteristics of motor vehicle traffic; 
highway and intersection capacity; applica¬ 
tions of traffic-control devices. Traffic 
design for parking structures; signal design. 
Traffic safety; design of crash barriers. Prereq¬ 

uisite: CENG 145. (4 units) 

CENG 256. Public Transportation 

Evolution of mass transit in the United 
States. Characteristics of major components 
of mass transit: bus, light- and rapid-rail 
transit. Prominent systems of mass transit in 
selected major U.S. cities. Paratransit 
systems. Financing and administering of 
transit and paratransit systems. New tech¬ 
nology applications in mass transit. Course 
requires students to get hands-on experience 
on one of the major transit systems in the 
Bay Area as a study case. (3 units) 

CENG 297. Thesis Research 

By special arrangement. (1-9 units) 

CENG 299. Independent Study 

Special/advanced topics. By special arrange¬ 
ment. (1-6 units) 
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Department of Computer Engineering 

Professors: Ruth E. Davis (Associate Dean, Undergraduate Studies), Nam Ling 

(Associate Dean, Graduate Studies and Research), Daniel A. Pitt (Dean of 

Engineering) 

Associate Professors: Ronald L. Danielson, Daniel W. Lewis (Chair), Qiang Li, 

Weijia Shang, Thomas Schwarz 

Assistant Professors: Darren Atkinson, Hans Peter Dommel, Silvia Figueira, 

JoAnne Holliday (Clare Booth Luce Professor), John Noll 

Visiting Professor: Susan L. Star 

Lecturer: Rani Mikkilineni 

OVERVIEW 

“Computing sits at the crossroads among the central processes of applied mathe¬ 

matics, science, and engineering. The three processes have equal and fundamental 

importance in the discipline, which uniquely blends theory, abstraction, and design.” 

— 1989 Task Force Report on the Core of Computer Science prepared by 

the ACM and the IEEE Computer Society 

The most successful graduates in the field of computing are those who understand 

computers as systems—not just the design of hardware or software, but also the relation¬ 

ships and interdependencies between them and the underlying theory of computation. 

The department offers a variety of degree and certificate programs including 

courses that cover the breadth of the discipline, from the engineering aspects of hardware 

and software design to the underlying theory of computation. 

DEGREE PROGRAMS 

In general, no credit is allowed for courses that duplicate prior course work, 

including courses listed as degree requirements. Students should arrange adjustment 

of these requirements with their academic advisor when they file their program of 

studies. 

With the prior written consent of the advisor, master’s students may take a maximum 

of 12 units of course work for graduate credit from selected senior-level undergraduate 

courses. 

Performance in SCU graduate course work taken as a nondegree student is not 

considered when evaluating an application for admission into any graduate degree 

program offered by the department. 

50 
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Master of Science in Computer Engineering 

All students admitted to the MSCE program are expected to already have competence 

in the fundamental subjects listed below, as required for a B.S. in computer engineering 

or computer science within an accredited program. An applicant without such back¬ 

ground may still be admitted, provided the deficiencies are corrected by SCU course 

work that is in addition to the normal degree requirements and that is completed 

within the first year of graduate studies. Alternatively, a student may take a similar course 

at another institution, and then take a challenge exam at SCU. The subjects and 

corresponding SCU courses that may be used to correct the deficiencies include: 

1. Logic design: COEN 21 

2. Data structures, including ADTs: COEN 70 

3. Computer organization and assembly language: COEN 20 

4. Discrete math: AMTH 240 

5. Probability: AMTH 210 

6. One of the following: 

a. Differential equations: AMTH 106 

b. Numerical analysis: AMTH 220 and 221 

c. Linear algebra: AMTH 245 and 246 

7. One additional advanced programming course or one year of programming 

experience in industry 

The SCU courses listed above are considered undergraduate-level and may not be 

used to satisfy the requirements for the M.S. in computer engineering. However, students 

who have satisfied item 6 above but who have never studied numerical analysis, may 

use AMTH 220/221 as electives; students who have satisfied item 6 above but who 

have never studied linear algebra, may use AMTH 245/246 as electives. 

Students must file a program of studies during their first term of enrollment at 

Santa Clara. The program of studies must include: 

1. MSCE Core: AMTH 377, COEN 210, 233, 256, and 283. Students who 

have taken one or more of these courses or their equivalent may, with their 

advisor’s approval, replace said course(s) with elective(s). 

2. MSCE Specialization Tracks (Students choose one of the following.): 

• Software Engineering: COEN 260, 275, 285, 286, 385, and 386 

• Information Assurance: COEN 250, 252, 253, 260, 351; AMTH 387; and 

one of COEN 254, 350, or 352 

• Multimedia Processing: COEN 201, 202, 238, and 338; and 4 units from 

AMTH 211, COEN 290, 336, 339, 340, 343, 346, ELEN 241, 244, or 444 

• Networking: COEN 236, 237, 239, 271; and 4 units from COEN 329, 

331, 335, 336, 338, 350, or (with advisor approval) 396 

• Computer Architecture and Systems: COEN 207, 208, 307, 318, and 320; 

and 4 units from COEN 203, 204, 218, 259, 301, 303, 304, 311, 313, 317, 

319, or ELEN 473 

• Bioinformatics: AMTH 222 (or 217 and 219), ENGR 250, 251, and 

COEN 280; and 6 units from ENGR 252, 253, 350, 351, COEN 277, or 

(with advisor approval) COEN 396 
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3. Issues in Professional Practice: See list of courses in section 3, “Admissions and 

Academic Regulations.” 

4. Electives: Sufficient units to bring the total to at least 45 

Note: Students wishing to do a thesis (COEN 497) should consult with their academic 

advisor regarding a modification ofithese requirements. 

Master of Science in Software Engineering 

All applicants for the master of science in software engineering program must 

have a bachelor’s degree from an accredited four-year program. The ideal candidate 

has completed a bachelor’s degree in computer science or computer engineering; 

however, exceptional candidates who hold a bachelor’s degree in another field may 

apply for consideration if they can clearly demonstrate the ability to perform graduate- 

level work in software engineering. Individuals who possess a B.S. degree in computer 

science or computer engineering are not required to take the computer science 

subject test of the GRE. Individuals with a bachelor’s degree in another field must 

submit their score on the computer science subject test of the GRE, which will be 

used to assess whether the candidate has the necessary technical knowledge to begin 

graduate work in software engineering. 

The program consists of a software engineering core, a set of software engineering 

electives, and a capstone project. The electives expose each student to multiple areas 

of study within technology, thus providing breadth to their technical proficiency. 

Students are required to sample courses across diverse software disciplines, including 

databases, networks, parallel and distributed systems, graphical user interfaces, artificial 

intelligence, and computer languages. Students must work with their advisor and 

select 15 units of course work. The capstone project comprises three consecutive 

terms of effort and provides an opportunity for students to apply their technical 

breadth and the core engineering principles toward the development of a complex, 

team-oriented software project. Ideally, projects will involve collaboration with 

industry. The capstone project integrates the engineering knowledge acquired in the 

core courses with the technical breadth acquired in the diverse electives. Thus, 

students must complete all requirements of the core prior to registering for the first 

capstone project course. They must also complete 6 units of electives prior to register¬ 

ing for the second capstone course, COEN 483, to ensure the project teams have the 

appropriate blend of technical background and engineering knowledge. 

Students must file a program of studies during their first term of enrollment at 

Santa Clara. The program of studies must include: 

1. MSSE core: AMTH 377, COEN 260, 275, 285, 286, 385, and 386 

2. Software engineering electives: 15 units, selected in consultation with the 

student’s advisor from courses such as COEN 234, 259, 261, 276, 277, 280, 

287, 319,and 366 

3. Software engineering capstone project: COEN 482, 483, and 484 

4. Issues in Professional Practice: COEN 288 

5. Electives: Sufficient units to bring the total to at least 45 
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Doctor of Philosophy in Computer Engineering 

The doctor of philosophy (Ph.D.) degree is conferred by the School of Engineering 

primarily in recognition of competence in the subject field and the ability to investigate 

engineering problems independently, resulting in a new contribution to knowledge 

in the field. 

The work for the degree consists of engineering research, the preparation of a 

thesis based on that research, and a program of advanced studies in engineering, math¬ 

ematics, and related physical sciences. The student’s work is directed by the depart¬ 

ment, subject to the general supervision of the School of Engineering. 

See section 3, “Admissions and Academic Regulations,” for details on admission 

and general degree requirements. The following departmental information augments 

the general requirements. 

Preliminary Exam 

A preliminary written exam is offered at least once per year by the School of Engi¬ 

neering as needed. The purpose is to ascertain the depth and breadth of the student’s 

preparation and suitability for Ph.D. work. 

Faculty Advisor 

The student and his or her advisor jointly develop a complete program of studies 

for research in a particular area. The complete program of studies (and any subse¬ 

quent changes) must be filed with the Graduate Services Office and approved by the 

student’s Doctoral Committee. Until this approval is obtained, there is no guarantee 

that courses taken will be acceptable toward the Ph.D. course requirements. 

Doctoral Committee 

Upon the student’s request, the advisor will form a Doctoral Committee. The 

committee will consist of at least five members, including the thesis advisor and at 

least two members from the Computer Engineering Department. The committee 

must also include at least one member from outside the department, preferably from 

outside the School of Engineering. The Doctoral Committee will review the 

proposed program of studies and determine any further changes that may be required 

prior to approving the program. 

Engineer s Degree in Computer Engineering 

The program leading to the engineer’s degree is particularly designed for the 

education of the practicing engineer. The degree is granted on completion of an 

approved academic program and a record of acceptable technical achievement in the 

candidate’s field of engineering. The academic program consists of a minimum of 45 units 

beyond the master’s degree. Courses are selected to advance competence in specific 

areas relating to the engineering professional’s work. Evidence of technical achieve¬ 

ment must include a paper principally written by the candidate and accepted for 

publication by a recognized engineering journal prior to the granting of the degree. A 

letter from the journal accepting the paper must be submitted to the Office of the 

Dean, School of Engineering. In certain cases, the department may accept publication 

in the proceedings of an appropriate conference. 
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Admission to the program will generally be granted to those students who demon¬ 

strate superior ability in meeting the requirements for their master’s degree. Normally, 

the master’s degree is earned in the same field as that in which the engineer’s degree is 

sought. Students who have earned a master’s degree from Santa Clara University 

must file a new application (by the deadline) to continue work toward the engineer’s 

degree. A program of studies for the engineer’s degree should be developed with the 

assistance of an advisor and submitted during the first term of enrollment. 

CERTIFICATE PROGRAMS 

Advanced Studies in Software Engineering 

This certificate program places an emphasis on methodologies used during the 

development of large, complex software. The program is appropriate for anyone who 

is developing new software, maintaining existing software, or is the technical head of 

a software development project. In addition to the general requirements, students 

must have completed prior course work in data structures and analysis of algorithms, 

software engineering, discrete mathematics, and predicate logic. 

Required Courses (10 units) 

1. COEN 286 Software Quality Assurance and Testing (2 units) 

2. COEN 287 Software Development Process Management (2 units) 

3. COEN 385 Formal Methods in Software Engineering (2 units) 

4. COEN 386 Software Architectures (2 units) 

5. COEN 481 Software Engineering Project (2 units) 

Elective Courses (6 units) 

1. COEN 261 Structure and Interpretation of Computer Programs (2 units) 

2. COEN 275 Object-Oriented Analysis and Design (4 units) 

3. COEN 276 Software Tools Design (4 units) 

4. COEN 277 Graphical User Interface Design and Programming (2 units) 

5. COEN 388 Principles of Computer-Aided Engineering Design (2 units) 

6. EMGT 332 Software Engineering Economics (2 units) 

7. EMGT 339 Quality Issues in Managing Software (2 units) 

8. EMGT 341 Software Project Issues (2 units) 

Advanced Studies in High-Performance Computing 

This certificate program provides proficiency in high-performance architectures, 

particularly parallel computing and the software methodologies used with such archi¬ 

tectures. The program is appropriate for both computer architects and software 

developers dealing with large scientific and data-processing applications. In addition 

to the general admission requirements, students are expected to have completed an 

introductory-level course in computer architecture and operating systems. 
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Required Courses (6 units) 

1. COEN 318 Parallel Computation Systems (4 units) 

2. COEN 319 Advanced Parallel Programming (2 units) 

Elective Courses (10 Units) 

1. COEN 233 Computer Networks (4 units) 

2. COEN 239 Network Design, Analysis, and Management (4 units) 

3. COEN 307 Digital Computer Arithmetic (2 units) 

4. COEN 311 Comparative Computer Architecture (2 units) 

5. COEN 313 Advanced Computer Architecture (2 units) 

6. COEN 320 Computer Performance Evaluation (4 units) 

7. COEN 335 High-Performance Networking (2 units) 

8. COEN 338 High-Performance Data Compression (4 units) 

9. COEN 358 Introduction to Parallelizing Compilers (4 units) 

10. COEN 384 Advanced Operating Systems (2 units) 

LABORATORIES 

The ASIC Testing Laboratory (ATL), operated jointly with the Department of 

Electrical Engineering, supports research conducted by graduate students from the 

Electrical Engineering and Computer Engineering departments. Computer-aided 

testing packages from industry and the public domain are used in such projects as 

fault analysis on the device level, functional testability measures, partitioning HDL 

models for testability, and rapid prototyping using field programmable gate arrays 

(FPGAs). 

The Computer Systems and Parallel Processing Research Laboratory supports research 

in systolic array design, interconnection networks, parallel operating systems, formal 

design verification, expert system development for architectural design, parallel software 

development methodology, application-oriented parallel algorithms, and VLSI design. 

The School of Engineering Design Center has a network of 50 Hewlett-Packard and 

Sun high-end workstations grouped in two large labs. These workstations run either 

the HP UNIX or Sun Solaris operating system. In addition, the Design Center houses 

three 24-seat PC workstation labs, for a total of 72 Windows-based computers. Many 

of the PC workstations are configured to dual-boot with a choice of Windows 2000/XP 

or Linux. Terminal emulation software allows all PCs to perform as X-terminals to 

access the HP and Sun workstations. All systems have large, high-resolution color moni¬ 

tors or LCD displays and are connected by a 100-Mbps switched Ethernet network. 

The Design Center offers more than 25 major commercial software packages including 

computer-aided design (CAD) and analysis applications for civil, computer, electrical, 

and mechanical engineering, as well as a variety of programming languages. 

Advanced color printing, scanning, and plotting capability are available throughout 

the Design Center. The Design Center also offers a unique multimedia classroom/lab 

with projection screen capability for UNIX, Linux, and Windows applications. 
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The Digital Systems Laboratory, operated jointly with the Department of Electrical 

Engineering, provides complete facilities for experiments and projects ranging in 

complexity from a few digital integrated circuits and other electronic components to 

complete computer systems. This lab includes a variety of development systems to 

support microprocessor-based design, VLSI design, and other computer design 

projects. It also has facilities to support digital signal processing projects. 

The Distributed Computing Research Laboratory is designed to support a variety of 

research activities in distributed computing, including parallel architectures; parallel 

applications; high-performance, high-speed, local area networks; lightweight protocols; 

and distributed operating systems. 

The Multimedia Compression Laboratory supports research in video/audio 

compression, decompression, and streaming. 

The Multimedia Education Laboratory, operated jointly with the Department of 

Electrical Engineering, is dedicated to the development and delivery of multimedia 

educational resources and to the development of tools to create and present these 

resources. This lab is equipped with eight UNIX workstations with high-speed 

ATM networking. 

The Networking and Parallel Computing Laboratory supports research in algorithms, 

protocols, and architectures for parallel and cluster computing, packet switching, 

internetworking, multipoint communication, and multimedia networking. The lab 

is equipped with four Linux and two Windows PCs, a Sun Ultra 10 workstation, a 

programmable router, and an HP laser printer. 

The Software Engineering Research Laboratory is a dedicated facility for the support 

of various research activities aimed at developing techniques and tools that help 

produce and validate high-quality software. Specific research activities include formal 

specification and verification methods/tools, design framework for concurrent 

systems, case architect, logic programming paradigms, and automatic reasoning. 

This lab also supports the SCU Virtual Development Center, a collaborative 

effort with the Institute for Women and Technology, in which people from the local 

community brainstorm with students on ways in which technology can improve our 

lives, and the students interact with the community in the implementation of some 

of the resulting ideas. 

The Storage Technology Laboratory is used primarily for graduate research, 

although senior projects are encouraged and supported. The activities in this lab are 

oriented toward storage interfaces and networked storage systems. The lab tracks and 

analyzes technical advances in disk drive technology in terms of emerging applica¬ 

tions opportunities; sponsors symposia and workshops on data storage technology; 

and produces documents of historical interest for general use by the storage industry. 

The lab’s head/media disk drive spin stand experimental facility is located nearby 

off-campus and is available for hardware studies. 
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COURSE DESCRIPTIONS 

Lower-Division Undergraduate Courses 

COEN 1. Understanding Digital 
Technologies 

This course is an understandable overview 
of information/computer technology, its use, 

and its impact on society. The course is espe¬ 
cially for liberal arts majors and is not 
intended for engineering majors. Course 
topics: history and philosophical basis of 
computing and information processing; 
nature of technological development, 
impact of technology on human society and 
the individual; and a selection of the follow¬ 
ing technical topics: nature of information, 
human-computer interface, algorithms, 
programming, hardware, networks, storage, 
compression, artificial intelligence—that 
together present an overview of either infor¬ 
mation technology or computer engineer¬ 
ing. Students will gain extensive practical 
experience in the use of a computer. Prereq¬ 
uisite: high school algebra. (4 units) 

COEN 10. Introduction to 
Programming 

Overview of computing as a discipline. 
Introduction to programming: problem 
definition; design and implementation of 

algorithms, functional decomposition. 
Elements of logic and logic expressions. 
Programming in the C language: data types, 
variables, functions, parameters, control 
constructs, input and output, pointers. 
Program development: editing, compiling, 
linking, testing, and debugging. (Credit is 
not allowed for more than one introductory 
programming class, such as COEN 10, COEN 
44, Math 10, or OMIS 30.) (5 units) 

COEN 11. Advanced Programming 

C language review; style, debugging, testing, 
performance; programming with heavy usage 

of structures, arrays, strings, and pointers; lists 
and dynamic memory allocation; recursion. 
Progam development in UNIX environment. 
Prerequisite: An introductory programming 
course in C or C+ +, such as COEN 10, COEN 
44, Math 10, or OMIS 30. (5 units) 

COEN 12. Abstract Data Types 
and Data Structures 

Data abstraction: abstract data types; infor¬ 
mation hiding; interface specification. Basic 
data structures: stacks, queues, lists, binary 
trees, hashing, tables, graphs; implementation 
of abstract data types in the C language. 
Internal sorting: review of selection, inser¬ 
tion, and exchange sorts; quicksort, heap- 
sort; recursion. Analysis of run-time 
behavior of algorithms; Big-O notation. 
Introduction to classes in C++. Completion 
of at least four sizable programming assign¬ 
ments (400 lines). Prerequisite: COEN 11. 
Recommended co-requisite: COEN 19 or 
Math 51. (Credit is not allowed for more than 
one introductory data structures class, such as 
COEN 12 or Math 61.) (5 units) 

COEN 19. Discrete Mathematics 

Relations and operations on sets, orderings, 
elementary combinatorial analysis, recursion, 
algebraic structures, logic, and methods of 
proof. (Also listed as Math 51.) (4 units) 

COEN20. Introduction to 
Embedded Systems 

Introduction to computer organization: CPU, 
registers, buses, memory, I/O interfaces. 
Number systems: arithmetic and information 
representation. Assembly language program¬ 
ming: addressing techniques; arithmetic and 
logic operations, branching and looping, 
stack operations, procedure calls, parameter 
passing, interrupts. C language program¬ 
ming: pointers, memory management, stack 
frames, interrupt processing. Multi-threaded 
programming; preemptive and non- 
preemptive kernels; shared resources; sched¬ 
uling. Prerequisite: COEN 12 or Math 61. 
(4 units) 
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COEN 21. Introduction to 
Logic Design 

Boolean functions and their minimization. 
Designing combinational circuits, adders, 
multipliers, multiplexers, decoders. Noise 
margin, propagation delay. Busing. 
Memory elements: latches and flip-flops; 
timing: setup and hold time; registers; 
counters. Implementation in standard cells, 
programmable logic, PLD, and FPGA. Use 
of industry-quality CAD tools for schematic 
capture and HDL in conjunction with 

FPGAs. (Also listed as ELEN 21.) Co-requi¬ 
site: COEN 21L. (4 units) 

COEN 21C. Introduction to 
Logic Design 

Compressed version of COEN 21 taught in 
the graduate time format. (Also listed as 

ELEN 21C.) (2 units) 

COEN 21L. Logic Design Lab 

Laboratory for COEN 21 and 21C. (Also 
listed as ELEN 21L.) Co-requisite: COEN 

21 or 21C. (1 unit) 

COEN 44. Applied Programming 

Introduction to computer operating 
systems. Elements of computer program¬ 
ming in C, including input/output, branch¬ 
ing and loops, structured programming, 
programming for computational efficiency. 
Programming of elementary mathematical 
operations. Applications to engineering 
problems. Co-requisites: MATH 21 and 

CENG 41. (4 units) 

COEN 70. Formal Specification 
and Advanced 
Data Structures 

Specification, representation, implementation, 

and validation of advanced data structures. 
Object-oriented design and programming 

in a strongly typed functional language (Ada 
95) with emphasis on reliable, reusable soft¬ 
ware. Formal specification of advanced data 
structures (e.g., graphs, sets, bags, tables, 
environments, fancy trees). Informal use of 
specifications to guide implementation and 
validation of programs. Prerequisites: COEN 

12 and COEN 19. (5 units) 

Upper-Division Undergraduate Courses 

COEN 120. Real-Time Systems 

Design and implementation of real-time 
computer systems. Use of Unified Modeling 
Language (UML) for characterizing and 
describing real-time systems, along with the 
practical application of two industrial- 
strength software packages. Prerequisite: 
COEN 20. Co-requisite: COEN 120L; 

COEN 177 recommended. (5 units) 

COEN 122. Computer Architecture 

Overview of computer systems, CPU 
design, computer arithmetic, instruction set 
architecture, pipelining, microprogram¬ 
ming techniques, memory hierarchies and 
management, input/output subsystem orga¬ 
nization, hardware description languages. 
Laboratory project consists of a design of a 
CPU. Prerequisites: COEN 20 and 21. 

(5 units) 

COEN 127. Advanced Logic Design 

Contemporary design of finite-state 
machines as system controllers using MSI, 
PLDs, or FPGA devices. Minimization 
techniques, performance analysis, and 
modular system design. (Also listed as ELEN 
127.) Prerequisite: COEN 21. Co-requisites: 

COEN 1271 and ELEN 115. (4 units) 

COEN 127C. Advanced Logic Design 

Compressed version of COEN 127 taught 
in the graduate time format. (Also listed as 
ELEN 127C.) Prerequisite: COEN 21C. 

(2 units) 

COEN 127L. Advanced Logic 
Design Lab 

Laboratory for COEN 127 and 127C. 
Design, construction, and testing of control¬ 
lers from verbal specs. Use of CAD design 
tools. (Also listed as ELEN 127L.) Co-requi¬ 
site: COEN 127 or 127C. (1 unit) 
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COEN 129. Current Topics in 
Computer Engineering 

Subjects of current interest. May be taken 
more than once if topics differ. (4 units) 

COEN 145. Introduction to 
Concurrent and 

Parallel Programming 

Concurrency management. Synchronization 
schemes and algorithms. Thread program¬ 
ming. Introduction to parallel processing and 
multiprocessor architecture models. Data- 
parallel programming. Shared-memory vs 
message-passing parallel programming. Appli¬ 
cation case studies. Prerequisites: COEN 120 
and COEN 70 or Math 61. (5 units) 

COEN 146. Computer Networks* 

The ISO Open Systems Interconnect model. 
Data communications issues. Circuit and 
packet switching. Media access control 
protocols for shared channels: ALOHA and 
its derivatives, CSMA, CSMA/CD, token 
bus and ring, other protocols. Error detec¬ 
tion and recovery. Sliding window tech¬ 
niques. Routing algorithms. Flow control. 
TCP/IP, client/server model. Network anal¬ 
ysis techniques. Queuing systems, through¬ 
put-delay analysis. Laboratory consists of 
projects on software development of 
network protocols and applications. Prereq¬ 
uisites: COEN20 andAMTH108. (5 units) 

COEN 148. Computer Graphics 
Systems* 

Interactive graphic systems. Graphics primi¬ 
tives, line and shape generation. Simple trans¬ 
forming and modeling. Efficiency analysis 
and modular design. Interactive input tech¬ 
niques. 3D transformations and viewing, 
hidden surface removal, color graphics, 
animation, real-time display considerations. 
Parametric surface definition and introduc¬ 
tion to shaded-surface algorithms. Offered 
in alternate years. Prerequisites: Math 53 and 
COEN 70, or Math 61. (5 units) 

COEN 150. Introduction to 
Information Security 

Overview of information assurance. Legal and 
ethical issues surrounding security and privacy. 
How viruses work and secure encoding 
techniques. Java security. Security in wireless 
networks. Other related topics. Prerequisite: 
COEN 177 or COEN 146. (4 units) 

COEN 152. Introduction to 
Computer Forensics 

Procedures for identification, preservation, 
and extraction of electronic evidence. Audit¬ 
ing and investigation of network and host 
system intrusions, analysis and documenta¬ 
tion of information gathered, and prepara¬ 
tion of expert testimonial evidence. Forensic 
tools and resources for system administra¬ 
tors and information system security offic¬ 
ers. Ethics, law, policy, and standards 
concerning digital evidence. (5 units) 

COEN 171. Principles of Design 
and Implementation of 
Programming Languages * 

High-level programming language concepts 
and constructs. Costs of use and implemen¬ 
tation of the constructs. Issues and trade-offs 
in the design and implementation of program¬ 
ming languages. Critical look at several 
modern high-level programming languages. 
Offered in alternate years. Prerequisites: 
COEN 70 and 251, or Math 61. (4 units) 

COEN 172. Structure and 
Interpretation of 
Computer Programs* 

Techniques used to control complexity in 
the design of large software systems. Design 
of procedural and data abstractions; design 
of interfaces that enable composition of 
well-understood program pieces; invention 
of new, problem-specific languages for 
describing a design. Offered in alternate 
years. Prerequisite: COEN 19, or Math 51 or 
52 and COEN 70, or Math 61. (5 units) 

* Undergraduate course open to graduate students as space permits and only with permission of the dean of the 
School of Engineering 
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COEN 173. Logic Programming* 

Application of logic to problem solving and 
programming; logic as a language for speci¬ 
fications, programs, databases, and queries; 
separation of logic and control aspects of 
programs; bottom-up reasoning (forward 
from assumptions to conclusions) top-down 
reasoning (backward from goals to 
subgoals); applied to problem solving and 
programming; nondeterminism, concur¬ 
rency, and invertibility in logic programs. 
Programs written and run in PROLOG. 
Offered in alternate years. Prerequisites: 
COEN 70 or Math 61, and COEN 19 or 

Math 51 or 52. (5 units) 

COEN 174. Software Engineering 

Object-oriented approach to software devel¬ 
opment. Software development life cycle. 
Project teams, documentation, and group 
dynamics. Software cost estimation. Formal 
specification. Data modeling, object model¬ 
ing, and object-oriented analysis. Object- 
oriented programming and design. Software 
testing and quality assurance. CASE tools. 
Prerequisites: COEN 12, COEN 70, or 
permission of instructor and previous use of 

UNIX workstations. (5 units) 

COEN 175. Introduction to Formal 

Introduction to formal language concepts: 
regular expressions and context-free gram¬ 
mars. Compiler organization and construc¬ 
tion. Lexical analysis and implementation of 
scanners. Top-down and bottom-up parsing 
and implementation of top-down parsers. 

An overview of symbol table arrangement, 
run-time memory allocation, intermediate 
forms, optimization, and code generation. 

Prerequisite: COEN 70 or Math 61. (5 units) 

COEN 176. Software Tools Design* 

The design techniques for building good 
software tools. UNIX shell and systems 
programming; filters, pipes, files, program 

arguments, and other facilities that make 
basic tools work well together. Web 
programming: HTML, Java, Java script, 
CGI, and Perl. Learning by examination 
and modification of existing tools. Prerequi¬ 
sites: COEN 70 or Math 61, and previous use 
of UNIX workstations. (5 units) 

COEN 177. Operating Systems* 

Introduction to organization of operating 
systems. Management of memory, proces¬ 
sors, and other system resources; buffering: 
overlapping I/O and CPU processes, reduc¬ 
ing rotational latency. Deadlock problems 
and avoidance. Process interaction and 
communication. Sharing and protection of 
processes and data. File systems: directory 
structure, file layout, data space management. 
Implementation considerations. Prerequi¬ 

sites: COEN 20 and either COEN 70 or 

Math 61. (5 units) 

COEN 178. Introduction to 
Database Systems f 

ER diagrams and the relational data model. 
Database design techniques based on integ¬ 
rity constraints and normalization. Data¬ 
base security and index structures, SQL and 
DDL. Transaction processing basics. Prereq¬ 

uisites: COEN 70 or Math 61. (5 units) 

COEN 179. Theory of Algorithms * 

Preliminaries: measuring work done by 
algorithms. Nonnumerical algorithms: 
searching, sorting, graph spanning and 
traversal, string matching. Numerical 
topics: polynomial and matrix arithmetic. P 
and NP completeness. (Also listed as Math 
163.) Prerequisites: COEN 19 or Math 51 or 
52, and COEN 12 or Math 61. (4 units) 

* Undergraduate course open to graduate students as space permits and only with permission of the dean of the 

School of Engineering 

t Exempted from challenge 
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COEN 180. Introduction to 
Information Storage* 

Storage techniques and mass storage devices. 
Use of memory in computer systems. 
Design of semiconductor, magnetic and opti¬ 
cal disk drives, and magnetic tape memories. 
Storage controllers, computer interfaces, 
system software interfaces. Emphasis on 
current mass storage devices and interfaces: 
SCSI, IPI, ST506, ESDI. (Also listed as 
ELEN 180.) Prerequisites: COEN20 and 
21; COEN 122 recommended. (4 units) 

COEN 188. Co-op Education 

Practical experience in a planned program 
designed to give students work experience 
related to their academic field of study and 
career objectives. Satisfactory completion of 
the assignment includes preparation of a 
summary report on co-op activities. P/NP 
grading. (2 units) 

COEN 189. Co-op Technical Report 

Credit given for a technical report on a 
specific activity such as a design or a 
research project, after completing the co-op 
assignment. Approval of department co-op 
advisor required. Letter grades based on 
content and presentation quality of report. 
May be taken twice. May not be taken for 
graduate credit. (2 units) 

COEN 194. Design Project I 

Specification of an engineering project, 
selected with the mutual agreement of the 
student and the project advisor. Complete 
initial design with sufficient detail to esti¬ 
mate the effectiveness of the project. Initial 
draft of the project report. Prerequisite: 
English 182. (2 units) 

COEN 195. Design Project II 

Continued design and construction of the 
project, system, or device. Initial draft of 
project report. Prerequisite: COEN 194. 
(2 units) 

COEN 196. Design Project III 

Continued design and construction of the 
project, system, or device. Final report. 
Prerequisite: COEN 195. (2 units) 

COEN 197. Research 

Involves working on a one-year-long research 
project with one of the faculty members. 
Students should register three times in a row, 
for a total of 6 units. Does not substitute the 
senior project, which may be a continuation 
of the research done. Registration requires 
the faculty member’s approval. Prerequisite: 
Students must have junior or senior status and 
a minimum GPA of 3.0. (2 units) 

COEN 199. Independent Study 

Open to department scholars only. (1-6 units) 

* Undergraduate course open to graduate students as space permits and only with permission of the dean of the 

School of Engineering 
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GRADUATE COURSES 

Some graduate courses may not apply toward certain degree programs. As early as 

possible, preferably during the first quarter of study, students should investigate with 

their faculty advisor the program of study they wish to pursue. 

COEN200. Logic Analysis 
and Synthesis 

Analysis and synthesis of combinational and 
sequential digital circuits, with attention to 
static, dynamic, and essential hazards. Algo¬ 
rithmic techniques for logic minimization, 
state reductions, and state assignments. 
Decomposition of state machine and algo¬ 
rithmic state machine. Design for test 

concepts. (Also listed as ELEN 500.) Prereq¬ 
uisite: COEN 127C. (2 units) 

COEN 201. Digital Signal 
Processing I 

Description of discrete signals and systems. 
Z-transform. Convolution and transfer 
functions. System response and stability. 
Fourier transform. Sampling theorem. Digi¬ 
tal filtering. State-space representations. (Also 
listed as ELEN 233.) Prerequisite: ELEN 
210. (2 units) 

COEN202. Digital Signal 
Processing II 

Continuation of COEN 201. Discrete Fourier 
transform. Digital filter design techniques. 
Fast Fourier transform. Quantization 
effects. Estimation. (Also listed as ELEN 
234.) Prerequisite: COEN201. (2 units) 

COEN203. VLSI Design I 

Introduction to VLSI design and methodol¬ 
ogy. Analysis of CMOS integrated circuits. 
Circuit modeling and performance 
supported by simulation (SPICE). Ratioed, 
switch, and dynamic logic families. Design 
of sequential elements. Fully custom layout 
using CAD tools. (Also listed as ELEN 
387.) Prerequisite: COEN/ELEN 127 or 
equivalent. (2 units) 

COEN204. VLSI Design II 

Continuation of COEN 203. Design of 
arithmetic circuits and memory. Compari¬ 
son of semi-custom vs fully custom design. 
General concept of floor planning, place¬ 
ment, and routing. Introduction of signal 
integrity through the interconnect wires. 
(Also listed as ELEN 388.) Prerequisite: 

COEN I ELEN 387 or equivalent, or ELEN 

153. (2 units) 

COEN205. VLSI Design I and II 

A combination of COEN 203 and 204. 
(Also listed as ELEN 387E.) (4 units) 

COEN207. Formal Verification of 
Digital Hardware I 

Formal verification of hardware design. Intro¬ 
duces the need for the methodology and the 
mathematical foundation: set theory, char¬ 
acteristic functions; binary functions and 
BDDs; Automata and Moore and Mealy 
machines; prepositional logic; basics of 
temporal logic. Model checking, theorem 
proving style, equivalence checking; 
dynamic validation. (Also listed as ELEN 

613.) Prerequisite: COEN 127. (2 units) 

COEN208. Formal Verification of 
Digital Hardware II 

Adaptation of models for the development 
of algorithms. Describing properties from 
the specification and distinguishing among 
abstraction levels of specification and imple¬ 
mentation; complexity of state space explo¬ 
sion and its remedies: dynamic validation 
and random testing. Survey of industrial 
methods. Property verification of HDL 
examples by a commercial package. (Also 
listed as ELEN 614.) Prerequisite: COEN 

207. (2 units) 
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COEN210. Computer Architecture 

Overview of computer structure and behav¬ 
ior. Register machine instructions and 
addressing: data types and storage organiza¬ 
tion, instruction format and sequencing, 
addressing modes, instruction sets. Process¬ 
ing unit. Instruction cycle. Pipelining. 
Control units: hard-wired and micropro¬ 
grammed. Microprogramming. Input- 
output organization: interfacing, interrupts, 

direct memory access. Buses. Computer 
arithmetic: ALU design, arithmetic and 
branching conditions, multiplier design, 

floating-point numbers and operations. 
Memory: hierarchies, system consider¬ 
ations, interleaving, cache memories, virtual 
memories. RISC. Prerequisites: COEN 20 
and COEN 21. (4 units) 

COEN218. Input-Output Structures 

I/O architecture overview; single- and 
multi-bus structures; data transfer: synchro¬ 
nous and asynchronous; memory-mapped 
I/O; I/O-mapped I/O; direct memory 
access; I/O processors: architectures, opera¬ 
tion, interface definition, programming; 
comparison of device selection, interrupt 

architectures, and priority arbitration tech¬ 
niques; comparative analysis of various bus 
structures: mainframe, minicomputer, 
SCSI, and IEEE 1394-1995 Standard for a 
High Performance Serial Bus; error detec¬ 
tion and correction. (Also listed as ELEN 
618.) Prerequisite: COEN 210. (2 units) 

COEN233. Computer Networks 

ISO Open Systems interconnection model. 
Data communications issues. Circuits and 
packet switching. Media access control 
protocols for shared channels: ALOHA and 
its derivatives, CSMA, CSMA/CD, token 
bus ring, and other protocols. Error detec¬ 
tion and recovery. Sliding window tech¬ 
niques. Routing algorithms. Flow control. 
TCP/IP, client/server model. Network anal¬ 
ysis techniques. Queuing systems and 
throughput delay analysis. Prerequisites: 
COEN 122 and AMTH108. (4 units) 

COEN235. Client/Server 
Programming 

Client/server paradigm in the context of the 
Web and Internet protocols, middleware 
and distributed object-oriented applications 
(CORBA), example components (OLE/ 
COM, JavaBeans), Microsoft’s desktop 
Compound Document Framework, design 
of multi-tier enterprise applications with 
J2EE (Java 2 Enterprise Edition). Prerequi¬ 
sites: Knowledge of Java programming, 
HTML. Knowledge of transactions is a plus. 
(4 units) 

COEN236. UNIX Network 
Programming 

Overview of UNIX networking tools. Details 
of the different Internetwork-Process 
Communication (IPC) facilities under 

UNIX to develop distributed applications. 
IPC user interfaces including pipes, shared 
memory, message queues, semaphores, 
sockets, system V Transport Layer Interface 
(TLI), and remote procedure calls (RPC). 
Network protocols supported under the 
UNIX environment including TCP/IP, 
XNS, SNA, and NetBIOS. Prerequisite: 

COEN 233. (4 units) 

COEN237. Internet Architecture 
and Protocols 

Internet architecture. In-depth analysis of 
networking algorithms and protocols at 
layers 2, 3 and 4 (including PPP, ARP, 
BOOTP, DHCP, IPv4, IPv6 and IPsec, 
DNS, ICMP, RIP, OSPF, BGP, UDP, TCP, 
IGMP, multicast routing protocols, SNMP). 
Protocols for the next-generation Internet. 
Prerequisite: COEN233. (4 units) 
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COEN238. Multimedia 
Information Systems 

Overview and applications of multimedia 
systems. A brief overview of digital video, 
audio, and image compression and processing. 
Operating system support for continuous 
media applications. System services, devices, 
and user interface. Multimedia file systems 
and information models. Presentation and 
authoring. Multimedia over network. 
Multimedia communications systems and 
applications. Knowledge-based multimedia 
systems. MPEG-7. MPEG-21. Prerequisites: 

AMTH 377 and COEN 283. (2 units) 

COEN239. Network Design, 
Analysis, ana 
Management 

Focus on current modeling, analysis, trou¬ 
bleshooting, and management principles for 
computer networks. Graph theory for 
networks, queuing theory, simulation meth¬ 
odology, principles and tools for network 
design, protocol definition, implementation, 
validation and evaluation, network manage¬ 
ment, SNMP, backup and recovery tech¬ 

niques. Prerequisite: COEN233. (4 units) 

COEN250. Information Security 
Management 

Techniques and technologies of information 

and data security. Types of attacks and what 
needs protection. Managerial aspects of 
computer security and risk management. 
Security services. Legal and ethical issues. 
Security processes, best practices, accredita¬ 
tion, and procurement. Security policy and 
plan development and enforcement. 
Contingency, continuity, and disaster recovery 
planning. Incident handling and response, 
Internet and e-commerce management 
issues. Preparation for design and adminis¬ 
tration of a complete, consistent, correct, 
and adequate security program. (2 units) 

COEN252. Computer Forensics 

Procedures for identification, preservation, 

and extraction of electronic evidence. 
Auditing and investigation of network and 
host system intrusions, analysis and docu¬ 
mentation of information gathered, and 
preparation of expert testimonial evidence. 
Forensic tools and resources for system admin¬ 
istrators and information system security 
officers. Ethics, law, policy, and standards 
concerning digital evidence. (4 units) 

COEN253. Secure Systems 
Development and 
Evaluation 

Software engineering for secure systems. 
Security models and implementations. 
Formal methods for specifying and analyz¬ 
ing security policies and system require¬ 
ments. Development of secure systems, 
including design, implementation, and 

other life-cycle activities. Verification of 
security properties. Resource access control, 
information flow control, and techniques 
for analyzing simple protocols. Evaluation 

criteria including the Orange and Red 
books and the Common Criteria, technical 
security evaluation steps, management, and 
the certification process. Prerequisites: 
AMTH387 and COEN250. (2 units) 

COEN254. Secure Systems 
Development and 
Evaluation II 

Formal methods for specifying security poli¬ 
cies and systems requirements and verifica¬ 
tion of security properties. A hands-on 
course in methods for high assurance using 
systems such as PVS from SRI, and the 
NRL Protocol Analyzer. Prerequisite: COEN 

253 (may be taken concurrently). (2 units) 
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COEN256. Principles of 
Programming Languages 

Some history and comparison of languages. 
Regular expressions; abstract and concrete 
syntax; post systems; Peano, structural, and 
well-founded induction. Algebraic seman¬ 
tics and term rewriting; program specifica¬ 
tion and verification. Unification and logic 
programming; lambda calculus, combinators, 
polymorphism; denotational semantics. 
Prerequisites: COEN 70 and AMTH 240. 
(4 units) 

COEN259. Compilers 

Principles and practice of the design and 
implementation of a compiler, focusing on 
the application of theory and trade-offs in 
design. Lexical and syntactic analysis. 
Semantic analysis, symbol tables, and type 
checking. Run-time organization. Code 
generation. Optimization and data-flow anal¬ 
ysis. Prerequisites: COEN 256 and COEN 

271. (4 units) 

COEN260. Truth, Deduction, 
and Computation 

Introduction to mathematical logic and 
semantics of languages for the computer 
scientist. Investigation of the relationships 
among what is true, what can be proved, 
and what can be computed in the formal 
systems of prepositional logic, predicate 
calculus, elementary number theory, and 

lambda calculus. Prerequisites: COEN 19 or 
AMTH 240, and COEN 70. (4 units) 

COEN 261. Structure and 
Interpretation of 
Computer Programs 

Programming in a modern, high-level, 
functional programming language (i.e., one 
with functions or procedures as first-class 
objects and facilities for abstract data types). 
Techniques used to control complexity in 
the design of large software systems. Design 
of procedural and data abstractions; design 
of interfaces that enable composition of 
well-understood program pieces; invention 
of new, problem-specific languages for 
describing a design. Prerequisites: COEN 

256and 7[MTH377. (2 units) 

COEN 271. Automata, 
Computability, 
and Complexity 

Regular and context-free languages (deter¬ 
ministic, nondeterministic, and pushdown 
automata). Decidable and undecidable prob¬ 
lems, reducibility, recursive function theory. 
Time and space measures on computation, 
completeness, hierarchy theorems, inher¬ 
ently complex problems, probabilistic and 
quantum computation, interactive proof 
systems. Prerequisites: AMTH 240 and 377. 
(4 units) 

COEN275. Object-Oriented 
Analysis, Design, 
and Programming 

Covers four important aspects of object- 
oriented application development: funda¬ 
mental concepts of the object-oriented 
paradigm, building analysis and design 
models using UML, implementation using 
Java, and testing object-oriented systems. 
Prerequisite: COEN 70. (4 units) 

COEN276. Software Tools Design 

Covers five architectural styles in detail, 
with emphasis on understanding existing 
software tools and using them to develop 
new tools. The architectural styles include 
pipes and filters (UNIX shell), client/server 
(XML, CGI, applets, servlets), object- 
oriented (Java), event-based (Java event 
delegation model, Java AWT), and compo¬ 
nent-based (JavaBeans) models. Prerequisite: 
COEN 70. (4 units) 

COEN277. Graphical User 
Interface Design 
and Programming 

User interface metaphors. End-user task 
analysis. Basic user interface concepts. Soft¬ 
ware architecture for graphical user interface 
applications. Object-oriented design 
approach. Event-driven control flow. Term 
project in GUI design; coding required. 
Prerequisite: COEN 276 or familiarity with 
XI 1/Motif or MS-Windows programming. 

(2 units) 
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COEN280. Database Systems 

Data models. Relational databases. Database 
design (normalization and decomposition). 
Data definition and manipulation languages 
(related algebra and calculus). Architecture 
of database management systems. Transac¬ 
tion management. Concurrency control. 
Security, distribution, and query optimiza¬ 

tion. Prerequisite: COEN 251- (4 units) 

COEN283. Operating Systems 

Introduction to operating systems. Process 
management and scheduling. Concurrency 
control. Synchronization problem. Critical 
section problem. Language constructs for 
concurrent programming. Deadlock 
handling. Memory management. File 
systems. Performance. Distributed operating 
systems. Prerequisite: COEN 12. (4 units) 

COEN284. Operating Systems 
Case Study 

Case study of a large multiuser operating 
system: implementation of different operat¬ 
ing system components. Operating system for 
network and distributed processing systems: 
naming, resource allocation, synchroniza¬ 
tion, fault detection and recovery, deadlock. 

Prerequisite: COEN 283. (2 units) 

COEN285. Software Engineering 

Systematic approaches to software design, 
project management, implementation, 
documentation, and maintenance. Software 
design methodologies: SA/SD, OOA/ 
OOD. Software quality assurance and test¬ 
ing. Reverse engineering and reengineering. 
CASE. Term project. Prerequisite: AMTH 

377. (4 units) 

COEN286. Software Quality 
Assurance and Testing 

Social factors. Configuration management. 
Software complexity measures. Functional 
and structuring testing. Test coverage. 
Mutation testing. Trend analysis. Software 
reliability. Estimating software quality. Test¬ 
ing OOPs. Confidence in the software. 
Software quality control and process analy¬ 
sis. Managerial aspects. Prerequisite: COEN 

285. (2 units) 

COEN287. Software Development 
Process Management 

Management of the software development 
process at both the project and organization 
levels. Interrelationship of the individual 
steps of the development process. Manage¬ 
ment techniques for costing, scheduling, 
tracking, and adjustment. Prerequisite: 

COEN285. (2 units) 

COEN288. Software Ethics 

Broad coverage of ethical issues related to 
software development. Formal inquiry into 
normative reasoning in a professional 
context. Application of ethical theories to 
workplace issues such as cost-benefit analy¬ 
sis, externalities, individual and corporate 
responsibility, quality and authorship of 
product. Case studies and in-class topics of 
debate include computer privacy, encryp¬ 
tion, intellectual property, software patents 
and copyrights, hackers and break-ins, free¬ 
dom of speech and the Internet, error-free 

code, and liability. (2 units) 

COEN290. Computer Graphics I 

Raster and vector graphics image generation 
and representation. Graphics primitives, 
line and shape generation. Scan conversion, 
anti-aliasing algorithms. Simple transforma¬ 
tion, windowing and hierarchical modeling. 
Interactive input techniques. 3D transfor¬ 
mations and viewing, hidden surface 
removal. Introduction to surface definition 
with B-spline and Bezier techniques. 
Surface display with color graphics. Prereq¬ 
uisites: AMTH245 and COEN 12. (2 units) 

COEN290L. Computer Graphics Lab 

Exercises involving practical methods for 
implementing the algorithms and tech¬ 
niques covered in Computer Graphics I. 
Co-requisite: COEN290. (1 unit) 

COEN296. Topics in Computer 
Engineering 

Various subjects of current interest. May be 
taken more than once if topics differ. 

(2 units) 
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COEN 301. High-Level Synthesis 

Synthesis strategy. Hardware description 
language and its applications in synthesis. 
Cost elimination. Multilevel logic synthesis 
and optimization. Synthesis methods and 
systems. Module generation. Timing 
considerations. Area vs speed trade-offs. 
Design simulation and verification. Heuris¬ 
tic techniques. CAD tools. (Also listed as 

ELEN 605.) Prerequisites: COEN303 and 
COEN 200 or 209. (2 units) 

COEN303. Logic Design Using HDL 

Algorithmic approach to design of digital 
systems. Use of hardware description 
languages for design specification. Struc¬ 
tural, register transfer, and behavioral views 
of HDL. Simulation and synthesis of 
systems descriptions. (Also listed as ELEN 
603.) Prerequisite: COEN 127 or equivalent. 
(2 units) 

COEN304. Semicustom Design with 
Programmable Devices 

Digital circuit design methodologies. 
Semicustom implementations. Programma¬ 
ble logic devices classification, technology, 
and utilization. Software tools synthesis, 
placement, and routing. Design verification 
and testing. (Also listed as ELEN 604.) 

Prerequisite: COEN 200 or 209. (2 units) 

COEN305. Silicon Compilation 

Physical design is the phase that follows 
logic design. It includes the following steps 
that precede the fabrication of the IC: logic 
partitioning, cell layout, floor planning, 
placement, routing. These steps are exam¬ 
ined in the context of very deep micron 
technology. Effects on parasitic devices and 
packaging are also considered. Power distri¬ 
bution and thermal effects are essential 
issues in this design phase. (Also listed as 
ELEN 389.) Prerequisites: COEN 204/ 
ELEN388 or equivalent. (2 units) 

COEN306. Integrated Circuits 
Testing 

Fundamental principles of testing digital 
circuits. Mapping of physical defects into fail¬ 
ure modes and fault models. Dependence of 
the fault models on the technology. Para¬ 
metric and Boolean testing. Deterministic 
and probabilistic techniques for test pattern 
generation. Techniques for testing memories 

and microprocessors. Use of computer-aided 
testing (CAT) tools. Prerequisite: COEN200 
or equivalent course. (2 units) 

COEN307. Digital Computer 
Arithmetic 

Fixed-point and floating-point number repre¬ 
sentation and arithmetic. High-speed addition 
and subtraction algorithms and architectures. 
Multiplication and division algorithms and 
architectures. Decimal arithmetic. Serial vs 
parallel arithmetic circuits. Residue number 
arithmetic. Advanced arithmetic processing 
units. High-speed number crunchers. Arith¬ 
metic codes for error detection. VLSI 
perspective and reliability issues. Prerequi¬ 
site: COEN 210. (2 units) 

COEN308. Design for Testability 

Principles and techniques of designing 
circuits for testability. Concept of fault 
models. The need for test development. 
Testability measures. Ad hoc rules to facili¬ 
tate testing. Easily testable structures, PLAs. 
scan-path techniques, full and partial scan. 
Built-in self-testing (BIST) techniques. Self¬ 
checking circuits. Use of computer-aided 
design (CAD) tools. (Also listed as ELEN 
608.) Prerequisite: COEN306or equivalent. 

(2 units) 

COEN 310. Digital Testing with ATE 

Identification of design-, manufacturing-, 

and packaging-induced faults. Static and 
dynamic electrical tests under normal and 
stressed conditions. Architecture of different 
types of automatic test equipment (ATE) 
and their corresponding test programming 
software environments. Test-result logging 
for statistical process control. (Also listed as 
ELEN 610.) Prerequisites: COEN 200 or 
209, and ELEN250. (2 units) 
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COEN 311. Comparative Computer 
Architecture 

Advanced topics in computer system design. 
Comparative analysis of various computer 

architectures. Survey of some novel architec¬ 
tures. Future trends in computer architec¬ 

tures. Prerequisite: COEN 210. (2 units) 

COEN 313. Advanced Computer 
Architecture 

Advanced system architectures. Overview of 
different computing paradigms. Object- 
oriented architectures, superscalar, VLIW, 
RISC vs CISC, symbolic vs numeric archi¬ 
tectures, artificial neural networks, learning 
machines. Prerequisite: COEN210. (2 units) 

COEN 317. Distributed Computing 

Distributed system architectures, interpro¬ 
cess communications, network configura¬ 
tions, performance issues, latency tolerance, 
distributed file systems, network transpar¬ 
ency, fault-tolerant distributed systems, load 
balancing, task migration, reliability, case 
study of distributed systems. Prerequisites: 

COEN233 and 283. (4 units) 

COEN318. Parallel Computation 
Systems 

Introduction to parallel processing. Parallel 
system classifications. Parallel computation 
models and algorithms. Performance analysis 
and modeling. Interconnection networks. 

Vector processors. SIMD and MIMD archi¬ 
tectures and their hybrid. Systolic arrays. 
Dataflow architectures. Reduction architec¬ 
tures. Wavefront arrays. VLIW architec¬ 
tures. Introduction to parallel languages and 
parallelizing compilers. Prerequisite: COEN 

210. (4 units) 

COEN 319. Parallel Programming 

Software and application issues of parallel 
systems. Mapping applications to parallel 
architectures. Problem partitioning. Parallel 
algorithms. Parallel programs. Parallel 
compiler design. Hardware-independent 
parallel programming. Parallel operating 
systems. Case studies of typical problem 
solutions and algorithms of parallel systems. 

Prerequisite: COEN 318. (2 units) 

COEN320. Computer Performance 
Evaluation 

Measurement, simulation, and analytic 
determination of computer systems perfor¬ 
mance. Workload characterization. Bottle¬ 
neck analysis tuning. Prerequisites: COEN 

210 and AMTH 211. (4 units) 

COEN329. Advanced Computer 
Networks 

Current advances in local area networks; 
internetworking; packet radio networks; 
pervasive computing; embedded and sensor 
networks; home/SOHO networks; storage 
area networks; peer-to-peer networks; over¬ 

lay networks. MPLS. Network traffic char¬ 
acterization, performance evaluation, 
measurement, and reliability. Research 

topics. Prerequisite: COEN233. (4 units) 

COEN 331. Mobile and Ad Hoc 
Networking 

Medium access control in wireless networks. 
Wireless local area networks and 802.11. 
Broadband wireless and 802.16. Bluetooth. 
3G networks. Mobile IP and routing. Error 
control and performance issues. Mobility 
management. Location-dependent services. 
Ad hoc environments. End-to-end and 
application-layer support for mobility. 

Prerequisite: COEN233. (4 units) 

COEN334. Advanced UNIX 
Network Programming 

Applications of UNIX IPC facilities includ¬ 
ing file transfer protocol (FTP), line-printer 
spoolers, remote command execution, and 
remote log in. IPC performance analysis. 
Overview of OSF Distributed Computing 
Environment (DCE). Prerequisite: COEN 

234. (2 units) 

COEN335. High-Performance 
Networking 

High-performance network protocols. High¬ 

speed switching and routing. Gigabit networks. 
High-speed local area and metropolitan area 
networks (FDDI, DQDB). Fiber optic tech¬ 

nology and link design. Photonic networks. 
Error and congestioncontrol in high-speed 
networks. Research topics. Prerequisite: 

COEN233 or equivalent. (2 units) 
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COEN336. Multimedia Networking 

Focus on design, validation, and evaluation 
of current networked multimedia system 
architectures and protocols. Characteristics 
of multimedia information and real-time 
transmission issues, coding and compres¬ 
sion, network requirements for audio/video 
transport, various network types as multi- 
media carriers, network service models, 
buffer management, traffic shaping, polic¬ 
ing, scheduling, and caching, transport 
protocols, RTP, RTCP, RTSP, integrated 
and differentiated Quality-of-Service 
models, RSVP, streaming and synchroniza¬ 
tion protocols, conference control mecha¬ 
nisms, media on demand, multicast 
communication. Prerequisite: COEN 233. 
(4 units) 

COEN337. Internetworking 

In-depth study of relevant current internet¬ 
working algorithms, protocols, and devices. 
Internetworking basics, bridges, routers 
(hardware and software functionality), 
backbones, Internet addressing, DNS, IP, 
IPCM, IGMP, TCP, flow control and 
congestion control, interior and exterior 
routing protocols, RIP, OSPF, multicasting, 
IPv6, IP over ATM, next-generation Inter¬ 

net. Prerequisite: COEN 233. (4 units) 

COEN338. Multimedia Data 
Compression I 

Multimedia data (image, video, audio, and 
text). Image and video compression. 
Entropy coding. Predictive coding. Quanti¬ 
zation. Transform coding and 2-D discrete 
cosine transform. Color compression. 
Motion estimation and compensation. 
Discrete wavelet transform and subbands. 
Digital video. Video coding standards such 

as JPEG, MPEG-1, MPEG-2, and FI.263. 
MPEG-4 overview and visual tools. Natural 
and synthetic visual coding. Object-based 
coding. Different MPEG-4 versions. MPEG-4 
AVC/H.264. Scalable video coding. JPEG 
2000. Profiles and levels. Applications. Prereq¬ 
uisites: COEN 12 or AMTH 377 or equiva¬ 
lent, andAMTH211 or equivalent. (4 units) 

COEN339. Multimedia Data 
Compression II 

Audio compression. Digital audio signal¬ 
processing fundamentals. Nonperceptual 
coding. Perceptual coding. Psychoacoustic 
model. Fligh-quality audio coding. Speech 
coding. Parametric and structured audio 
coding. Audio coding standards such as AC-3, 
MP3, MPEG-2 AAC, and MPEG-4 audio. 
Speech coding standards such as G.7xx and 
MPEG-4 speech. (Also listed as ELEN 639.) 
Prerequisites: COEN 12 or AMTH 377 or 
equivalent, and AMTH 211 or equivalent; 
COEN338 recommended. (2 units) 

COEN340. Digital Image 
Processing I 

Digital image representation and acquisi¬ 
tion; Fourier, cosine, Walsh, and wavelet 
transforms; linear and nonlinear filtering; 
image enhancement; morphological filter¬ 
ing. (Also listed as ELEN 640.) Prerequisite: 
COEN202. (2 units) 

COEN343. Digital Image 
Processing U 

Image restoration using least squares methods 
in image and spatial frequency domain; matrix 
representations; blind deconvolution; recon¬ 
structions from incomplete data; image 
segmentation methods. (Also listed as ELEN 

643.) Prerequisite: COEN340. (2 units) 

COEN344. Computer Vision I 

Introduction to image understanding, 

sensor models, image enhancement and 
restoration for vision, stereo vision, pattern 
recognition, segmentation, high-level scene 
interpretation, human vision. (Also listed as 
ELEN 644.) Offered in alternate years. 

Prerequisites: ELEN 233 or 640, and ELEN 
235 or 7TMTH 211. (2 units) 

COEN345. Computer Vision II 

Current topics in image understanding 
research. 3-D vision. Regularization. Energy 
function misinformation. Robust tech¬ 
niques. Neural networks. Symbolic process¬ 
ing. (Also listed as ELEN 645.) Offered in 
alternate years. Prerequisite: COEN 344. 
(2 units) 
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COEN346. Digital TV 

Introduction to digital TV. SDTV and 
HDTV. ATSC and DVB standards. Video 
coding for digital TV. Audio coding for 
digital TV. Transport and systems for digital 
TV. Modulation and transmission techniques 
for digital TV. Error control techniques in 
digital TV transmission. Prerequisite: COEN 
201; COEN338 recommended. (2 units) 

COEN350. Network Security 

Protocols and standards for network security. 
Network-based attacks. Authentication, 
integrity, privacy, nonrepudiation. Proto¬ 
cols: Kerberos, public key infrastructure, 
IPSec, SSH, PGP, secure e-mail standards, 
etc. Wireless security. Prerequisite: COEN 
250 or consent of instructor. Programming 

required. (2 units) 

COEN 351. Internet and E-Commerce 
Security 

Special security requirements of the Internet. 
Worldwide Web security. E-mail security. 
Java security features, CGI scripts, cookies, 
and certified code. Intrusion-prevention 

strategies. Designing secure e-commerce 
systems. Agent technologies. Prerequisite: 

COEN253. (2 units) 

COEN352. Advanced Topics in 
Information Assurance 

Topics may include advanced cryptology, 
advanced computer forensics, secure busi¬ 
ness transaction models, or other advanced 
topics in information assurance. May be 
repeated for credit if topics differ. Prerequi¬ 
sites: AMTH387 and COEN250. (2 units) 

COEN358. Introduction to 
Parallelizing Compilers 

Introduction to parallelizing compiler tech¬ 
niques. Automatic restructuring. Loop 
transformation. Dependence analysis. 
Vectorization. Partitioning and scheduling. 
Data alignment. Data distribution. Algo¬ 
rithm mapping. Parallel code generation. 
Prerequisite: COEN 318 or permission of 

instructor. (4 units) 

COEN359. Design Patterns 

Software design patterns and their applica¬ 
tion in developing reusable software compo¬ 
nents. Creational, structural and behavioral 
patterns are studied in detail and are used in 
developing a software project. Prerequisite: 

COEN275. (4 units) 

COEN362. Logic Programming 

Application of logic to problem solving and 
programming; logic as a language for speci¬ 
fications, programs, databases, and queries; 
separation of the logic and control aspects 
of programs; bottom-up vs top-down 
reasoning applied to problem solving and 
programming; nondeterminism, concur¬ 

rency, and invertibility in logic programs. 
Programs written in Prolog and run on the 
computer. Prerequisite: COEN256. (2 units) 

COEN366. Artificial Intelligence 

Artificial intelligence viewed as knowledge 
engineering. Historical perspective. Prob¬ 
lems of representation: AI as a problem in 
language definition and implementation. 
Introduces representations, techniques, and 
architectures used to build applied systems 
and to account for intelligence from a 
computational point of view. Applications 
of rule chaining, heuristic search, constraint 
propagation, constrained search, inherit¬ 
ance, and other problem-solving paradigms. 
Applications of identification trees, neural 
nets, genetic algorithms, and other learning 
paradigms. Speculations on the contribu¬ 
tions of human vision and language systems 
to human intelligence. Prerequisites: AMTH 
240 and COEN 256; COEN 261 or 362 
strongly recommended. (4 units) 
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COEN376. Expert Systems 

Overview of tools and applications of expert 
systems as well as the theoretical issues— 
what is knowledge, can it be articulated, and 
can we represent it. Stages in the construc¬ 
tion of expert systems: problem selection, 
knowledge acquisition, development of 
knowledge bases, choice of reasoning methods, 
life cycle of expert systems. Basic knowledge 
of representation techniques (rules, frames, 
objects) and reasoning methods (forward¬ 
chaining, backward-chaining, heuristic clas¬ 
sification, constraint reasoning, and related 

search techniques). Requires completion of 
an expert systems project. Prerequisite: 
COEN366. (4 units) 

COEN384. Advanced Operating 
Systems 

Advanced issues in operating systems, 
including distributed synchronization 
schemes, logical clocks, consistent states, 
fault-tolerant issues, commit protocols, 
network file systems, and security. Survey of 
the latest developments may also be 
conducted. Prerequisites: COEN283 and284. 
(2 units) 

COEN385. Formal Methods in 
Software Engineering 

Specification, verification, validation. Nota¬ 
tions and the models they support. Classes 
of specification models: algebraic, state 
machine, model theoretic. Appropriate use 
of formal methods: requirements, design, 
implementation, testing, maintenance. 
Data and program specification and design 
using Z. Case studies. Prerequisite: COEN 
260 or other courses in predicate logic. (2 units) 

COEN386. Software Architecture 

Understanding and evaluating software 
systems from an architectural perspective. 
Classification, analysis, tools, and domain- 
specific architectures. Provides intellectual 
building blocks for designing new systems 
using well-understood architectural para¬ 
digms. Examples of actual system architec¬ 
tures that can serve as models for new 
designs. Prerequisite: COEN385. (2 units) 

COEN387. Time-Driven Software 
Management 

Time-driven software management achieves 
schedule determinism with high-quality 
results. Introduction to the theory of why 
TDSM practices lead to on-time software 
delivery. Explores the differences among 
software products and projects. Equips the 
student to lead software teams successfully 
in diverse engineering cultures by explain¬ 
ing practical techniques covering all phases 
of software development. (2 units) 

COEN388. Principles of Computer- 
Aided Engineering Design 

Introduction to computer-aided design. 
Discussion of computer-aided design tools 
and systems. Algorithms for performing 
computer-aided design tasks and imple¬ 
mentation of those algorithms. Emphasis 
may be on VLSI design, system design, or 
software design in different quarters. Prereq¬ 

uisite: AMTH377. (2 units) 

COEN396. Advanced Topics in 
Computer Engineering 

Various subjects of current interest. May be 
taken more than once if topics differ. 
Sample topics: group communication and 
IP multicast; Web technology and systems; 
storage area networks; network processors; 
VoIP; grid computing; XML databases; 
Web services. See department Web site for 
current offerings and descriptions. {2—4 units) 

COEN397. Research Seminar 
in Digital Systems 

Advanced topics in digital systems design 
and test. Themes vary yearly (e.g., memory 
devices, effect of GaAs on performance and 
reliability, missing technologies, etc.). 
Students are expected to investigate current 
research and practices, and give oral presen¬ 
tations. (Also listed as ELEN 697.) Prerequi¬ 
site: permission of instructor. (2 units) 
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COEN 400. Computer Engineering 
Graduate Seminars 

Regularly scheduled seminars on topics of 
current interest in the field of computer 
engineering. May apply a maximum of 1 

unit of credit from COEN 400 to any grad¬ 
uate degree in the Department of Computer 
Engineering. Consult department office for 
additional information. Prerequisites: GPA 

of 3.5 or better and completion of 12 or more 
units at SCU. P/NP grading. (Also listed as 
ELEN 200; may not use ELEN 200 for 
credit toward atny graduate degree offered 
by the Department of Computer Engineer¬ 

ing.) (1-2 units) 

COEN 481. Software Engineering 
Project 

Applies software engineering concepts and 
skills to a large software engineering project. 
Team projects are encouraged. Project report. 
With advisor approval, may be completed 
through a cooperative work assignment in 

local industry. (2 units) 

COEN 482. Software Engineering 
Capstone I 

Selection of capstone project. Management 
of both the project and organization levels. 
Interrelationship of the individual steps of 
the development process. Use case-driven 
requirements specification. Formal specifi¬ 
cation of requirements and functionality. 
Fault-tolerance specification. Project plan¬ 

ning and scoping. Quality assurance and 
test planning. System and user interface 
definition. Analysis of alternative architectural 
solutions. Detailed system design. Design 
patterns and designing for adaptation. Proto¬ 
typing. Prerequisites: AMTH 377, COEN 
286, 288, 361, and386 (2 units) 

COEN 483. Software Engineering 
Capstone II 

Implementation and integration of capstone 
project. Software composition, language, 
and architectural issues. Configuration 
management and version control. Database 
management, distributed software, dynamic 
Web-based development. Team develop¬ 
ment and dynamics. Testing and quality 
assurance. Usability, reliability, performance 
testing. Prerequisite: COEN 482. (2 units) 

COEN 484. Software Engineering 
Capstone III 

The evolution of capstone project require¬ 
ments and architecture. Managing the 
evolution of software and technology. Change 
management. Adaptive software architec¬ 
tures. Language and architecture support 
for evolution. Reflection. Testing during 
evolution. Reengineering, reverse engineer¬ 

ing, legacy systems. Prerequisite: COEN 

483. (2 units) 

COEN 497. Master's Thesis Research 

By arrangement. Limited to master’s 
students in computer engineering. (1-9 
units per quarter, for a total of at least 8 

units) 

COEN 498. Ph.D. Thesis Research 

By arrangement. Limited to Ph.D. students 
in computer engineering. (1-15 units per 

quarter, for a total of 36 units) 

COEN499. Independent Study 

Special problems and/or research. By arrange¬ 
ment. Limited to computer engineering 

majors. (1-6 units per quarter) 
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William and Janice Terry Professor: Samiha Mourad 

OVERVIEW 

The field of electrical engineering covers the design, construction, testing, and 
operation of electrical components, circuits, and systems. Electrical engineers are 
concerned with information representation and transmission; advancing integrated 
circuit design for digital, analog, and mixed systems; new devices and architectures; 
and all the areas of circuits and systems that have traditionally supported these efforts. 
This includes all phases of the digital or analog transmission of information such as in 
radio, television, telephone systems, fiber optics, wireless communication, and satel¬ 
lite communications, as well as control and robotics, electric power, information 
processing, and storage. 

The Electrical Engineering Program is supported by the facilities of the University’s 
Academic Computing Center, as well as by the School of Engineering Design Center, 
which is described in the Facilities section of this bulletin. The department supports 
ten major research laboratories. 

MASTER’S DEGREE PROGRAM AND REQUIREMENTS 

The master’s degree will be granted to degree candidates who complete a program 
of studies approved by a faculty advisor. The degree does not require a thesis, but 
students may include a thesis in their program and receive up to 9 units for their 
thesis work. The program must include no less than 45 units. In addition, a 3.0 GPA 
(B average) must be earned in all course work taken at Santa Clara. Residence require¬ 
ments of the University are met by completing 36 units of the graduate program at 
Santa Clara. A maximum of 9 quarter units (6 semester units) may be transferred 
from other accredited institutions at the discretion of the student’s advisor. All units 
applied toward the degree, including those transferred from other institutions, must 
be earned within a six-year period. 
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Students must develop a program of studies with an academic advisor and file the 

program during their first term of enrollment at Santa Clara. The program of studies 

must contain a minimum of 25 electrical engineering units and a minimum total of 

45 units of graduate-level engineering courses. The number of engineering management 

courses accepted is restricted to 6 units. The program must include the following: 

1. One graduate course in electromagnetic fields (ELEN 201 or 202) 

2. One graduate course in modern networks (ELEN 211, 212, or 219) 

3. One graduate course in control systems (ELEN 232, 236, or 333) 

4. One graduate course in electronics (ELEN 252, 261, 264, or 270) 

5. One graduate course in digital systems (ELEN 500 or 603) 

6. Four applied mathematics courses 

7. Issues in Professional Practice course (COEN 288) 

8. Additional graduate courses in the student’s emphasis area and in other areas 

recommended and approved by the graduate program advisor. Up to 15 units 

of electives may be selected from the following upper-division undergraduate 

courses: 112, 116, 117, 118, 127, 130, 133, 141, 143, 144, 145, 152, 153, 154, 

and 155. Programs for several emphasis areas and the associated advisors are 

available from the department Web site and listed in the department handbook. 

These M.S. degree requirements may be adjusted by the advisor based on the 

student’s previous graduate work. Alterations in the approved program, not relating 

to the above departmental requirements, may be requested at any time by a petition 

initiated by the student and approved by the advisor. The program may include up to 

6 engineering management and leadership units, with the advisor’s approval. 

Students with relevant technical backgrounds may be admitted to the MSEE 

program without a BSEE from an accredited program. In order to guarantee prereq¬ 

uisites for graduate courses, those students must take sufficient additional courses 

beyond the 45-unit minimum to ensure coverage of all areas of the undergraduate EE 

core requirements. 

The nine undergraduate core courses are: 

1. ELEN 21 Introduction to Logic Design 

2. ELEN 33 Introduction to Digital Systems Architectures 

3. ELEN 50 Electric Circuits I 

4. ELEN 100 Electric Circuits II 

5. ELEN 104 Electromagnetics I 

6. ELEN 105 Electromagnetics II 

7. ELEN 110 Linear Systems 

8. ELEN 115 Electronic Circuits I 

9. ELEN 151 Semiconductor Devices I 

The advisor will determine which courses must be taken to meet these require¬ 

ments. Undergraduate core courses will not be included in the 45 units required for 

the MSEE. 

Note: In general, no credit will be allowed for courses that duplicate prior course work, 
including courses listed above as degree requirements. (However, a graduate-level treat¬ 
ment of a topic is more advanced than an undergraduate course with a similar title.) 
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Students should discuss any adjustments of these requirements with their academic advisor 

before they file their program of studies. In all cases, prerequisite requirements should be 

interpreted to mean the course specified or an equivalent course taken elsewhere. 

ENGINEER’S DEGREE PROGRAM AND REQUIREMENTS 

The program leading to the engineer’s degree is particularly designed for the 

education of the practicing engineer. The degree is granted on completion of an 

approved academic program and a record of acceptable technical achievement in the 

candidate’s field of engineering. The academic program consists of a minimum of 

45 quarter units beyond the master’s degree. Courses are selected to advance compe¬ 

tence in specific areas relating to the engineering professional’s work. Evidence of 

technical achievement must include a paper principally written by the candidate and 

accepted for publication by a recognized engineering journal prior to the granting of 

the degree. A letter from the journal accepting the paper must be submitted to the 

Office of the Dean, School of Engineering. In certain cases, the department may 

accept publication in the peer-reviewed proceedings of an appropriate national or 

international conference. 

Electrical engineering courses at the introductory master of science level (e.g., 

ELEN 210, 211, 212, 230, 231, 236, 241, 250, 261; and AMTH 210, 211, 220, 

221, 230, 231, 235, 236, 240, 245, 246) are not generally acceptable in an engineer’s 

degree program of studies. However, with the approval of the advisor, the student may 

include up to three of these courses in the engineer’s degree program. The depart¬ 

ment also requires that at least 15 units of the program of studies be in topics other 

than the student’s major field of concentration. Candidates admitted to the Electrical 

Engineering Program who have M.S. degrees in fields other than electrical engineering 

must include in their graduate programs (M.S. and engineer’s degree combined) a 

total of at least 45 units of graduate-level electrical engineering course work. 

PH.D. PROGRAM AND REQUIREMENTS 

The doctor of philosophy (Ph.D.) degree is conferred by the School of Engineering 

primarily in recognition of competence in the subject field and the ability to investigate 

engineering problems independently, resulting in a new contribution to knowledge 

in the field. The work for the degree consists of engineering research, the preparation 

of a thesis based on that research, and a program of advanced studies in engineering, 

mathematics, and related physical sciences. 

Preliminary Examination 

The preliminary examination shall be written and oral, and shall include subject 

matter deemed by the major department to represent sufficient preparation in depth 

and breadth for advanced study in the major. Only those who pass the written exam¬ 

ination may take the oral. 

Students currently studying at Santa Clara University for a master’s degree who 

are accepted for the Ph.D. program and who are at an advanced stage of the M.S. 

program may, with the approval of their academic advisor, take the preliminary 
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examination before completing the M.S. degree requirements. Students who have 

completed the M.S. degree requirements and have been accepted for the Ph.D. 

program should take the preliminary examination as soon as possible but not more 

than one and one-half years after beginning the program. 

Only those students who pass the preliminary examination shall be allowed to 

continue in the doctoral program. The preliminary examination may be repeated 

only once, and then only at the discretion of the thesis advisor. 

General Requirements 

Thesis Advisor 

It is the student’s responsibility to obtain consent from a full-time faculty member 

in the student’s major department to serve as his/her prospective thesis advisor. 

It is strongly recommended that Ph.D. students find a thesis advisor before taking 

the preliminary examination. After passing the preliminary examination, Ph.D. 

students should have a thesis advisor before the beginning of the next quarter following 

the preliminary examination. Students currently pursuing a masters degree at the 

time of their preliminary examination should have a thesis advisor as soon as possible 

after being accepted as a Ph.D. student. 

The student and the thesis advisor jointly develop a complete program of studies 

for research in a particular area. The complete program of studies (and any subse¬ 

quent changes) must be filed with the Graduate Services Office and approved by the 

student’s Doctoral Committee. Until this approval is obtained, there is no guarantee 

that courses taken will be acceptable toward the Ph.D. course requirements. 

Doctoral Committee 

On the student’s request, the thesis advisor will form a Doctoral Committee. The 

committee will consist of at least five members, including the thesis advisor and at 

least two members from the electrical engineering department. The committee must 

also include at least one member from outside the department, preferably from 

outside the School of Engineering. The Doctoral Committee will review the student’s 

proposed program of studies and determine any further changes that may be required 

prior to approving the program. 

Residence 

The doctoral degree is granted on the basis of achievement, rather than on the 

accumulation of units of credit. However, the candidate is expected to complete a 

minimum of 72 quarter units of graduate credit beyond the master’s degree. Of these, 

36 quarter units may be earned through course work and independent study and 

36 through the thesis. All Ph.D. thesis units are graded on a Pass/No Pass basis. A 

maximum of 18 quarter units (12 semester units) may be transferred from other 

accredited institutions at the discretion of the student’s advisor. 

Ph.D. students must undertake a minimum of four consecutive quarters of full¬ 

time study at the University; spring and fall quarters are considered consecutive. The 

residency time shall normally be any period between passing the preliminary examination 

and completion of the thesis. For this requirement, full-time study is interpreted as a 
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minimum registration of 8 units per quarter during the academic year and 4 units 

during summer session. Any variation from this requirement must be approved by the 

Doctoral Committee. 

Comprehensive Examinations and Admission to Candidacy 

After completion of the formal course work approved by the Doctoral Committee, 

the student shall present his/her research proposal for comprehensive oral examinations 

on the course work and the subject of his/her research work. The student should 

make arrangements for the comprehensive examinations through the Doctoral 

Committee. A student who passes the comprehensive examinations is considered a 

degree candidate. The comprehensive examinations normally must be completed 

within four years from the time the student is admitted to the doctoral program. 

Comprehensive examinations may be repeated once, in whole or in part, at the 

discretion of the Doctoral Committee. 

Thesis Research and Defense 

The period following the comprehensive examinations is devoted to research for 

the thesis, although such research may begin before the examinations are complete. 

After successfully completing the comprehensive examinations, the student must pass 

an oral examination on his/her research and thesis, conducted by the Doctoral 

Committee and whomever they appoint as examiners. The thesis must be made avail¬ 

able to all examiners one month prior to the examination. The oral examination shall 

consist of a presentation of the results of the thesis and the defense. This examination 

is open to all faculty members of Santa Clara University, but only members of the 

Doctoral Committee have a vote. 

Thesis and Publication 

At least one month before the degree is to be conferred, the candidate must 

submit to the Office of the Dean of Engineering two copies of the final version of the 

thesis describing the research in its entirety. The thesis will not be considered as 

accepted until approved by the Doctoral Committee and one or more refereed articles 

based on it are accepted for publication in a professional or scientific journal 

approved by the Doctoral Committee. All doctoral theses must also be reproduced on 

microfilm by University Microfilms International, which keeps on deposit the master 

microfilm copy and responds to requests for copies by individuals and libraries. 

Time Limit for Completing Degree 

All requirements for the doctoral degree must be completed within eight years 

following acceptance into the Ph.D. program. Extensions will be allowed only in 

unusual circumstances and must be approved in writing by the Committee on Graduate 

Programs and the dean of the School of Engineering. 

Additional Graduation Requirements 

The requirements for the doctoral degree in the School of Engineering have been 

made to establish the structure in which the degree may be earned. Upon written 

approval of the provost, the dean of the School of Engineering, the Doctoral 

Committee, and the chair of the major department, other degree requirements may 
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be established. The University reserves the right to evaluate the undertakings and the 

accomplishments of the degree candidate in total, and award or withhold the degree 

as a result of its deliberations. 

CERTIFICATE PROGRAMS 

General Information 

Certificate programs are designed to provide intensive background in a narrow 

area at the graduate level. At roughly one-third of the units of a master’s degree 

program, the certificate is designed to be completed in a much shorter period of time. 

These certificate programs are appropriate for students working in industry who wish 

to update their skills or those interested in changing their career path. More detail 

about certificates may be found on the department Web site. 

Admission 

To be accepted into a certificate program, the applicant must have a bachelor’s 

degree and meet any additional requirements for the specific certificate. Exceptions 

based on work experience may be granted for the Certificate in Fundamentals of 

Electrical Engineering. 

Grade Requirements 

Students must receive a minimum grade of C in each course and have an overall 

GPA of 3.0 or better to earn a certificate. 

Continuation for a Master’s Degree 

All Santa Clara University graduate courses applied to the completion of a certificate 

program earn graduate credit that may also be applied toward a graduate degree. 

Students who wish to continue for such a degree must submit a separate application 

and satisfy all normal admission requirements. The general GRE test requirement for 

graduate admission to the master’s degree will be waived for students who complete a 

certificate program with a GPA of 3.3 or better. 
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Academic Requirements 

ASIC Design and Test 

This certificate program has a dual purpose: (a) to strengthen fundamental knowl¬ 

edge of the design process that helps the designer adapt to future innovations in tech¬ 

nology; and (b) to introduce the designer to state-of-the-art tools and techniques. 

The program consists of the eight courses listed below. Any change in the require¬ 

ments must be approved by the academic advisor. 

Required Courses (16 units) 

• ELEN 387 VLSI Design I (2 units) 

• ELEN 300 Logic Analysis and Synthesis (2 units) 

• ELEN 603 Logic Design Using HDL (2 units) 

• ELEN 605 Eligh-Level Synthesis (2 units) 

• ELEN 608 Design for Testability (2 units) 

• ELEN 613 Formal Verification of Digital Hardware I (2 units) 

• ELEN 614 Formal Verification of Digital Hardware II (2 units) 

• One elective from ELEN 388, 389, 604, or 615 (2 units) 

Analog Circuit Design 

This certificate provides a background in the basic devices and circuits that are 

fundamental to analog circuit design. The program will also introduce the student to 

state-of-the-art analog IC design tools. The program consists of the courses listed 

below totaling 16 units. 

Required Courses (14 units) 

• ELEN 252 Analog Integrated Circuits I (2 units) 

• ELEN 253 Analog Integrated Circuits II (2 units) 

• ELEN 254 Advanced Analog Integrated Circuit Design (4 units) 

• ELEN 264 Semiconductor Device Theory I (2 units) 

• ELEN 251 Transistor Models for IC Design (2 units) 

• ELEN 387 VLSI Design I (2 units) 

Elective Courses (2 units) 

• ELEN 351 RF Integrated Circuit Design (2 units) 

• ELEN 352 Mixed Signal IC Design for Data Communications (2 units) 

• ELEN 265 Semiconductor Device Theory II (2 units) 

• ELEN 266 Semiconductor Device Theory III (2 units) 

• ELEN 384 Advanced MOSFET Physics and Modeling (2 units) 

• ELEN 388 VLSI Design II (2 units) 



80 SCHOOL OF ENGINEERING 

Digital Signal Processing 

This certificate program provides a firm grounding in fundamentals of digital 

signal processing (DSP) technology and its applications. It is appropriate for engineers 

involved with any application of DSP who want a better working knowledge of 

DSP theory and its applications. A novel feature of the program is a hands-on DSP 
hardware/software development laboratory course in which students design and 

build systems for various applications using contemporary DSP hardware and 

development software. 

Core Courses (8 units) 

• ELEN 233 Digital Signal Processing I (2 units) 

• ELEN 234 Digital Signal Processing II (2 units) 

• ELEN 334 Introduction to Statistical Signal Processing (2 units) 

• AMTH 308 Theory of Wavelet (2 units) or AMTH 338 Fourier Transforms (2 units) 

Elective Courses (8 units) 

• ELEN 223 Digital Signal Processing System Development (2 units) 

• ELEN 235 Estimation (2 units) 

• ELEN 242 Communication Systems I (2 units) 

• ELEN 243 Communication Systems II (2 units) 

• ELEN 244 Information Theory (2 units) 

• ELEN 335 Optimal Filtering (2 units) 

• ELEN 431 Adaptive Signal Processing I (2 units) 

• ELEN 432 Adaptive Signal Processing II (2 units) 

• ELEN 640 Digital Image Processing I (2 units) 

• ELEN 641 Image and Video Compression (2 units) 

• ELEN 643 Digital Image Processing II (2 units) 

Fundamentals of Electrical Engineering 

This certificate has been designed for those individuals who have significant work 

experience in some area of electrical engineering and wish to take graduate-level 

courses but may lack some prerequisite knowledge because they have not earned the 
BSEE degree. This one-year program consists of 16 to 28 units, depending on the 

background of the individual student, and covers electrical engineering core areas. 

Eight of these units may be credited toward an MSEE degree after successful completion 
of the certificate. Interested students should consult the department Web page or the 

department handbook for further information. 
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Telecommunications Management 

Perhaps no industry sector since the advent of the digital computer has seen the 

potential for growth as much as telecommunications. The field of telecommunications 

is rapidly emerging as a strategic factor in the global marketplace. Experts report that 

more than 50 percent of the productivity of the U.S. economy is now related to the 

creation and dissemination of information. In the Silicon Valley community, this 

percentage may well exceed 75 percent. 

Recent growth in the technology of telecommunications has led to a corresponding 

growth in the demand for professionals who combine technological expertise with the 

ability to lead complex organizations. The Engineering Management and Leadership 

program at Santa Clara University has responded with two program tracks designed to 

address this need in a sequential way. The first of these is a certificate program in telecom¬ 

munications management, and the second is an M.S. degree in engineering management 

and leadership with an emphasis on topics relating to the telecommunications industry. 

Required Courses (16 units) 

• EMGT 256 Finance and Budgeting for Engineering Managers (2 units) 

• EMGT 262 Marketing of Technological Projects and Systems (2 units) 

• EMGT 282 The Internet’s Impact on Global Business (2 units) 

• EMGT 331 Strategic Technical Management (2 units) 

• ENGR 240 Telecommunications Management (2 units) 

• ELEN 241 Communication Systems I (2 units) 

• ELEN 242 Communication Systems II (2 units) 

• ELEN 243 Digital Communication Systems (2 units) 

ELECTRICAL ENGINEERING LABORATORIES 

The ASIC Testing Laboratory (ATL), operated jointly with the Department of 

Computer Engineering, supports research conducted by graduate students from the 

Electrical Engineering and Computer Engineering Departments. Computer-aided 

testing packages from industry and the public domain are used in such projects as fault 

analysis on the device level, functional testability measures, partitioning FiDL models 

for testability, and rapid prototyping using field programmable gate arrays (FPGAs). 

The Communications and Microwave Laboratory provides a full range of modern 

measurement capabilities from 0 to 22 GFlz, including a number of automatic 

network analyzers and modern spectrum analyzers. It also has extensive computer- 

aided design and simulation capability, based largely on modern commercial software 

running on workstations. Work in this lab stresses the interconnection of hardware 

measurements and computer simulation. 

The Digital Systems Laboratory, operated jointly with the Computer Engineering 

Department, provides complete facilities for experiments and projects ranging in 

complexity from a few digital integrated circuits and other electronic components to 

complete computer systems. It includes a variety of development systems to support 

microprocessor-based design, VLSI design, and other computer design projects. It 

also has facilities to support digital signal processing projects. 
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The Electron Devices Laboratory is dedicated to teaching and research topics on 

electronic devices, materials, and their manufacturing technologies. The laboratory 

has a class-100, clean-room facility that provides hands-on experience with fabrication 

and characterization of basic electronic devices. Current research topics include the 

impact of process variations on the analysis and optimization of VLSI circuits, 

and modeling MOS devices including quantum mechanical interface charge distri¬ 

bution effects. 

The Image Processing Laboratory is used primarily for graduate research. It is 

equipped with networked workstations and multimedia PCs. Research areas include 

theoretical issues in image processing, image analysis, and three-dimensional modeling 

from two-dimensional data. Applications include medical image analysis, two- and 

three-dimensional image reconstruction, and passive navigation for robotic vision. 

The Intelligent Control Laboratory provides an experimental environment for 

students in the area of control and system engineering. It includes a computer- 

controlled IBM robotic arm system, several servo experimenters, and a torsional 

mechanical control system. The equipment provides students with a wide range of 

qualitative and quantitative experiments for learning the utility and versatility of 

feedback in computer-controlled systems. 

The Multimedia Education Laboratory, operated jointly with the Department of 

Computer Engineering, is dedicated to the development and delivery of multimedia 

educational resources and to the development of tools to create and present these 

resources. The laboratory is equipped with eight UNIX workstations. 

The Nanoelectronics Laboratory provides teaching and research facilities for modeling, 

simulation, and characterization of semiconductor devices in the nanoscale. Ongoing 

research topics include silicon heterostructures, thin dielectrics, high-frequency 

device and circuit parameter extraction, compact modeling of transistors and inter¬ 

connects for large-scale circuit simulation, spintronics, and carbon nanotubes. 

The Signal Processing Laboratory is used primarily for graduate research. It is equipped 

with networked workstations, multimedia PCs, and real-time DSP systems. Research 

areas include adaptive signal processing, artificial neural networks, speech processing, 

and nonlinear signal processing. Applications include VLSI implementations of 

adaptive signal processing. 

The Storage Technology Laboratory is used primarily for graduate research, 

although senior projects are encouraged and supported. The laboratory is orienting 

its activities toward storage interfaces and networked storage systems. This lab sponsors 

symposia and workshops on information storage technology for the general benefit of 

the storage industry. 
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COURSE DESCRIPTIONS 

Lower-Division Undergraduate Courses 

ELEN21. Introduction to 
Logic Design 

Boolean functions and their minimization. 
Designing combinational circuits, adders, 
multipliers, multiplexers, decoders. Noise 
margin, propagation delay. Busing. 
Memory elements: latches and flip-flops; 
timing: setup and hold time; registers; 
counters. Implementation in standard cells, 
programmable logic, PLD, and FPGA. Use 
of industry-quality CAD tools for schematic 
capture and HDL in conjunction with 
FPGAs. (Undergraduate core course; also 
listed as COEN 21.) Co-requisite: ELEN 
21L. (4 units) 

ELEN 21L. Logic Design Lab 

Laboratory for ELEN 21. (Also listed as 
COEN 21L.) Co-requisite: ELEN 21 or 
21C. (1 unit) 

ELEN 33. Introduction to Digital 
System Architectures 

Overview of processor architectures for 
general-purpose processors, signal process¬ 
ing microprocessors, and FPGA implemen¬ 
tations of DSP; data representation in fixed- 
point, floating-point, m law and A law; 
instruction sets; assembly and machine 
language programming; real-time audio 
data acquisition and output; introduction to 
sample data systems; analog-to-digital 
converters and digital-to-analog converters. 
(Undergraduate core course) Prerequisites: 
ELEN 21 and COEN 6, 8, 11, or 44. (3 
units) 

ELEN 50. Electric Circuits I 

Physical basis and mathematical models of 
circuit components and energy sources. 
Circuit theorems and methods of analysis 
applied to DC and AC circuits. Laboratory. 
(Undergraduate core course) Prerequisite: 
Physics 6. (5 units) 
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Upper-Division Undergraduate Courses 

ELEN 100. Electric Circuits II 

Continuation of ELEN 50, including sinu¬ 
soidal steady state and phasors, transform¬ 
ers, three-phase circuits, resonance, Laplace 
analysis, transfer functions. Fourier series. 
Laboratory. (Undergraduate core course) 
Prerequisite: ELEN 50 or Physics 70. (5 units) 

ELEN 104. Electromagnetics I 

Static electric and magnetic fields and their 
sources and effects, including potential 
theory and the laws of Coulomb, Lorentz, 
Faraday, and Gauss. Introduction to vector 
analysis and differential operators. Dielectric 
and magnetic materials, capacitance and 
inductance, energy in magnetic and electric 
fields, solutions to the Poisson equation. 
(Undergraduate core course) Prerequisites: 
Physics 6 and ELEN 50; co-requisite: ELEN 
100. (5 units) 

ELEN 105. Electromagnetics II 

Time harmonic electromagnetic fields. 
Introduction to complex vector operations. 
Maxwell’s equations and the laws of Faraday 
and Gauss. Conservation of charge and 
power, Poynting vectors. Helmholtz wave 
equation, wave propagation. Boundary 
conditions and wave reflection and propa¬ 
gation. Snell’s law. Transmission line theory, 
introduction to the Smith chart. Waveguides 
and radiation. (Undergraduate core course) 
Prerequisite: ELEN 104 or Physics 111. 
(5 units) 

ELEN 110. Linear Systems 

Signals and system modeling. Laplace trans¬ 
form. Transfer function. Convolution. Discrete 
systems and Z-transform. Frequency analysis. 
Fourier series and transform. Filtering. Prob¬ 
lem sessions. (Undergraduate core course) 
Prerequisite: ELEN 100. (5 units) 

ELEN 111. Analysis of Linear 
Systems and 
Applications 

Review of matrix/linear algebra. Matrix 
foundation of system equations. Introduc¬ 
tion to state-space description of systems. 
Frequency response techniques. Discrete 
systems and Z-transform techniques. 
Discrete Fourier transform. Fast Fourier 
transform. Introduction to MATLAB as a 
tool. Problem solving with MATLAB with 
examples. Numerical solution of differential 
equations. Numerical solution of difference 
equations. Writing structured programming 
using C/MATLAB. Prerequisite: ELEN 110. 
(4 units) 

ELEN 112. Modern Network 
Synthesis and Design * 

Approximation and synthesis of active 
networks. Filter design using positive and 
negative feedback biquads. Sensitivity anal¬ 
ysis. Fundamentals of passive network synthe¬ 
sis. Design project. Prerequisite: ELEN 110. 
(5 units) 

ELEN 115. Electronic Circuits I 

Study of basic principles of operation, 
terminal characteristics, and equivalent 
circuit models for diodes and transistors. 
Analysis and design of diode circuits, tran¬ 
sistor amplifiers, and inverter circuits. 
(Undergraduate core course) Prerequisite: 
ELEN 50. (5 units) 

ELEN 116. Electronic Circuits II* 

Design and analysis of multistage BJT and 
CMOS analog amplifiers. Study of differen¬ 
tial amplifiers, current mirrors and gain 
stages. Frequency response of cascaded 
amplifiers and gain-bandwidth consider¬ 
ations. Concepts of feedback, stability and 
frequency compensation. Design of output 
stages and power amplifiers. Prerequisite: 
ELEN 115. (5 units) 

* Eligible for graduate credit in electrical engineering. 
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ELEN 117. Electronic Circuits III* 

Architecture and design of sample and hold 
amplifiers, analog to digital and digital to 
analog converters. Design of continuous 
time and switched capacitor filters. Prereq¬ 
uisite: ELEN 116. (5 units) 

ELEN 118. Fundamentals of 
Computer-Aided 
Circuit Simulation* 

Introduction to algorithms and principles 
used in circuit simulation packages (such as 
SPICE). Formulation of equations for linear 
and nonlinear circuits. Detailed study of the 
three different types of circuit analysis (AC, 
DC, and transient). Discussion of computa¬ 
tional aspects, including sparse matrices, 
Newtons method, numerical integration and 
parallel computing. Applications to elec¬ 
tronic circuits, active filters, and CMOS 
digital circuits. The course includes a 
number of design projects in which simula¬ 
tion software is written in MATLAB and 
verified using SPICE. Prerequisites: ELEN 

21, 100, and 115. (5 units) 

ELEN 119. Current Topics in 
Electrical Engineering 

Subjects of current interest. May be taken 
more than once if topics differ. (4 units) 

ELEN 123. Mechatronics 

Technologies involved in mechatronics 
(intelligent electro-mechanical systems) and 
application to mechatronics systems design. 
Interfacing embedded systems to control a 
mechanical design. Electronics A/D, D/A 
converters, op-amps, filters, power devices, 
software program design, event-driven 
programming, DC motors, solenoids, and 
sensors. (Also listed as MECH 143.) Prereq¬ 
uisite: ELEN 50. (4 units) 

ELEN 127. Advanced Logic Design * 

Contemporary design of finite-state 
machines as system controllers using hard¬ 
ware description languages, MSI, PLDs, or 
FPGA devices. Minimization techniques, 
performance analysis, and modular system 

design. (Also listed as COEN 127.) Prereq¬ 
uisite: ELEN 21. Co-requisites: ELEN 115 
and 127L. (4 units) 

ELEN 127C. Advanced Logic Design 

Shortened version of ELEN 127 taught in 
the graduate time format. (Also listed as 
COEN 127C.) (2 units) 

ELEN 127L. Advanced Logic 
Design Lab 

Laboratory for ELEN 127 and 127C. 
Design, construction, and testing of control¬ 
lers from verbal specs. Use of CAD design 
tools. (Also listed as COEN 127L.) Co¬ 
requisite: ELEN 127 or 127C. (1 unit) 

ELEN 130. System Control 
and Design * 

Descriptions of control systems. The princi¬ 
ple of feedback. Performance specifications: 
transient and steady-state response. Stabil¬ 
ity: Routh-Hurwitz test. Design methods. 
Root-locus. Frequency response techniques 
of Nyquist, Bode, and Nichols. Lead and 
lag controller design. Laboratory. Prerequi¬ 
site: ELEN 110. (5 units) 

ELEN 131. Introduction to Robotics 

Overview of robotics: control, AI, and 
computer vision. Components and struc¬ 
ture of robots. Kinematics and dynamics of 
robot manipulators. Servo-control design, 
PID control. Trajectory planning, obstacle 
avoidance. Sensing and vision. Robot intel¬ 
ligence and task planning. Laboratory. 
Prerequisite: ELEN 110. (5 units) 

ELEN 133. Digital Signal 
Processing* 

Description of discrete signals and systems. 
Difference equations. Convolution summa¬ 
tion. Z-transform, transfer function, system 
response, stability. Digital filter design and 
implementation. Introduction to C language 
implementations. Frequency domain analy¬ 
sis. Discrete Fourier transform and FFT. 
Laboratory for real-time processing. Prereq¬ 
uisite: ELEN 110. (5 units) 

* Eligible for graduate credit in electrical engineering. 
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ELEN 134. Audio and Video 
Signal Processing* 

Advanced Fast Fourier transform algorithms 
and applications. Fast convolution. Advanced 
design and analysis of digital filters. Appli¬ 
cations of DSP in telecommunications, wire¬ 
less communications, speech processing, 
image processing, audio and video (multi- 
media processing). Hands-on laboratory for 
real-time DSP applications using the 

TMS320C6711 DSP processor, MATLAB, 
etc. Laboratory. Prerequisite: ELEN 133; 
knowledge of topics covered in ELEN 141 is 
recommended. (5 units) 

ELEN 139. Special Topics in 
Signals and Systems 

Subjects of current interest. May be taken 
more than once if topics differ. (4 units) 

ELEN 141. Communication 
Systems* 

Signal description; Fourier transforms; 
filtering; noise description; linear, exponen¬ 
tial, and pulse modulation and demodula¬ 
tion. Amplitude and frequency modulation. 
Laboratory. Prerequisites: ELEN 110 and 
AMTH108. (3 units) 

ELEN 143. Introduction to Wireless 
Communication * 

Introduction to mobile and cellular systems; 
analog and digital modulation methods, 
FDMA, TDMA, CDMA, and spread-spec¬ 

trum techniques and their use in current and 
next-generation mobile phone standards; 
propagation models, interference, and 
multipath; extensions to narrowband and 
broadband wireless networks. Laboratory. 
Prerequisites: ELEN 110 and AMTH 108. 
(5 units) 

ELEN 144. Electrical Components 
and Devices * 

The fundamental characteristics of passive 
and active electrical components. Parasitics, 
models, and measurements. Modeling of 
circuit interconnect wiring as transmission 
lines. Study of crosstalk and other noises in 

high-speed digital circuits. Use of state-of- 
the-art CAD tools. Prerequisite: ELEN 105. 

(5 units) 

ELEN 145. Wireless Network 
Architecture* 

Study of networking issues and key issues in 
wireless systems. Mobility management 
(handoff, roaming, channel assignment), 
network signaling, authentication, mobile 
number portability. Voice over IP (VoIP) 
service for mobile networks, GPRS, WAP, 
and Bluetooth. Prerequisite: ELEN 143 or 

446. (5 units) 

ELEN 151. Semiconductor Devices I 

Materials properties, crystal structure, and 
band structure of semiconductors. Carrier 
statistics and transport; p-n junction statics, 
I-V characteristics, equivalent circuits, and 
switching response. Metal-semiconductor 

contacts, Schottky diodes. MOS field-effect 
transistors, bipolar junction transistors. 
Laboratory. (Undergraduate core course) 
Prerequisite: ELEN 104. (5 units) 

ELEN 152. Electron Devices 
and Technology * 

Continuation of MOS field-effect transis¬ 
tors and bipolar junction transistors, hetero¬ 
junctions. Principles of silicon IC 
fabrication processes and design. Bulk and 
epitaxial crystal growth, thermal oxidation, 
diffusion, ion implantation. Process simula¬ 
tion for basic devices. Prerequisite: ELEN 

151 or ELEN270. (5 units) 

ELEN 153. Digital Integrated 
Circuit Design * 

Introduction to VLSI design and methodol¬ 
ogy. Analysis of CMOS integrated circuits, 
circuit modeling, and performance evalua¬ 
tion supported simulation (SPICE). 
Ratioed, switch, and dynamic logic families; 
combinational and sequential circuits. Fully 
custom and semi-custom design. Physical 
design: placement and routing. Use of state- 
of-the-art CAD tools. Prerequisites: COEN/ 

ELEN 21 and COEN 115 (5 units) 

* Eligible for graduate credit in electrical engineering. 
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ELEN 154. Integrated Circuit 
Fabrication and 
Characterization I* 

Principles and practice of IC fabrication and 
characterization of basic semiconductor devices 
with experiments on oxidation, diffusion, 
ion implantation, lithography, etching and 
cleaning, metallization, film deposition, 
process simulation, process integration, and 
parameter extraction. Conducted in a clean- 
room facility. Course consists of two hours 
of lecture and two 3-hour labs per week. 

Must be continued with ELEN 135. Prereq¬ 
uisite: ELEN 152 or ELEN274. (3 units) 

ELEN 155. Integrated Circuit 
Fabrication and 
Characterization II* 

Continuation of ELEN 154. Includes writ¬ 
ing of technical reports on experiments 
performed in ELEN 154. Prerequisite: 
ELEN 154. (2 units) 
\ 

ELEN 164. Introduction to 
Power Electronics 

Development of models utilizing semicon¬ 
ductor materials used in high-current and/ 
or high-voltage applications. Models 
include DC to DC converters, AC to DC 
converters, and DC to AC inverters. Analy¬ 
sis of power amplifiers. SPICE implementa¬ 
tions of models. Prerequisite: ELEN 115. 

(5 units) 

ELEN 180. Introduction to 
Information Storage 

Storage techniques and mass storage devices. 
Use of memory in computer systems. 
Design of semiconductor, magnetic, optical, 
and magnetic tape memories. Storage 
controllers, computer interfaces, system 
software interfaces. Emphasis on current 
mass storage devices and interfaces: SCSI, 
IPI, ST506, ESDI. (Also listed as COEN 
180.) Prerequisite: ELEN 21; COEN 122 
recommended. (4 units) 

ELEN 188. Co-op Education 

Practical experience in a planned program 
designed to give students work experience 
related to their academic field of study and 
career objectives. Satisfactory completion of 
the assignment includes preparation of a 
summary report of co-op activities. P/NP 
grading. May be taken twice. (2 units) 

ELEN 189. Co-op Technical Report 

Credit given for a technical report on a 
specific activity such as a design or a 
research project, after completing the co-op 
assignment. Approval of department co-op 
advisor required. Letter grade based on 
content and presentation quality of report. 
May be taken twice. May not be taken for 
graduate credit. Prerequisite or co-requisite: 
ELEN 188. (2 units) 

ELEN 194. Design Project I 

Specification of an engineering project, 
selected with the mutual agreement of the 
student and the project advisor. Complete 
initial design with sufficient detail to esti¬ 
mate the effectiveness of the project. Initial 
draft of the project report. Prerequisite: 
English 182. (2 units) 

ELEN 195. Design Project II 

Continued design and construction of the 
project, system, or device. Second draft of 
project report. Prerequisite: ELEN 194. (2 units) 

ELEN 196. Design Project III 

Continued design and construction of the 
project, system, or device. Final report. 
Prerequisite: ELEN 195. (2 units) 

ELEN 199. Independent Study 

Open to department scholars only. (1-6 units) 

* Eligible for graduate credit in electrical engineering. 
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Graduate Courses 

Some graduate courses may not apply toward certain degree programs. As early as 

possible, preferably during the first quarter of study, students are urged to discuss in 

detail with their faculty advisor the program of study they wish to pursue. 

ELEN200. Electrical Engineering 
Graduate Seminars 

Regularly scheduled seminars on topics of 
current interest in the fields of electrical 
engineering and computer engineering. 
Consult the department office for detailed 
information. P/NP grading. (Also listed as 
COEN 400.) (1-2 units) 

ELEN 201. Electromagnetic Field 
Theory I 

Time-varying electromagnetic field concepts 
starting with Maxwell’s equations. Develop¬ 
ment of field theorems. Development of 
circuit theory from Maxwell’s equations. 
Transmission lines, including transient 
effects, losses, and coupling. Plane waves, 
reflection and refraction at interfaces. 
Prerequisite: An undergraduate electromagnetic 
field course. (2 units) 

ELEN202. Electromagnetic Field 
Theory II 

Solution of boundary value problems in 
rectangular, cylindrical, and spherical coor¬ 
dinates employing Green’s functions. Appli¬ 
cations include circular waveguides and 
resonators, dielectric waveguides and reso¬ 
nators, and antennas. Prerequisite: ELEN 
201. (2 units) 

ELEN 210. Signals, Circuits, 
and Systems 

Continuous and discrete signals. Circuit 
equations and time response. Laplace trans¬ 
form. Difference equations and discrete 
systems. Z-transform. Convolution. Trans¬ 
fer function. Frequency response. Fourier 
series and transform. Matrix representations 
of circuits and systems. The notion of state. 
State transition matrix. State and output 
response. (2 units) 

ELEN 211. Modern Network 
Analysis I 

Graph theory and its applications to network 
matrix equations. Network component 
magnitude and frequency scaling. Network 
topology, graph theory, graph matrices, 
oriented and nonoriented graphs. Funda¬ 
mental network laws. Topologically depen¬ 
dent matrix equations. Circuit simulation. 
Planar and dual graphs. Nondegenerate 
network state equations. Prerequisites: AMTH 
245 and knowledge ofiLaplace transforms. 
(2 units) 

ELEN 212. Modern Network 
Analysis II 

Continuation of ELEN 211. State variable 
equations. General analysis of linear networks, 
including Laplace transform applications. 
Network analysis in the s-domain frequency 
response functions. Two-port and n-port 
networks and parameters. Indefinite admit¬ 
tance matrix. Prerequisite: ELEN211. (2 units) 

ELEN216. Modern Network 
Synthesis and Design 

Approximation and synthesis of active 
networks. Filter design using positive and 
negative feedback biquads. Sensitivity anal¬ 
ysis. Fundamentals of passive network 
synthesis. Prerequisite: ELEN210. (4 units) 

ELEN 217. Operational Amplifier 
Networks 

Ideal operational amplifier. Analysis of oper¬ 
ational amplifier networks. Linear and 
nonlinear operational amplifier applica¬ 
tions. Design of active RC circuits. Practical 
limitations of the operational amplifier. 
Offered in alternate years. Prerequisite: ELEN 
250 or undergraduate equivalent. (2 units) 
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ELEN 219. Fundamentals of 
Computer-Aided 
Circuit Simulation 

Introduction to the algorithms and principles 
used in circuit simulation packages (such as 
SPICE). Formation of equations for linear 
and nonlinear circuits. Detailed study of 
three different types of circuit analysis (AC, 
DC, and transient). Discussion of computa¬ 
tional aspects, including sparse matrices, 
Newton’s method, numerical integration, 
and parallel computing. Applications to 
electronic circuits, active filter, and CMOS 
digital circuits. Course includes a number of 
design projects in which simulation soft¬ 
ware is written in Matlab and verified using 
SPICE. Prerequisites: ELEN 21, ELEN 100, 
and ELEN 115. (4 units) 

ELEN220. Operational Amplifier 
Applications 

Mathematics of basic operational-amplifier 
circuits. Applications in nonlinear circuits. 
Broadbanding. Data acquisition systems. 
Sample and hold circuits. Single- and multi¬ 
ple-amplifier active filters. Modeling. 
Offered in alternate years. Prerequisites: 

ELEN 111 and217. (2 units) 

ELEN223. Digital Signal 
Processing System 
Development 

Hands-on experience with hardware and 
software development for real-time DSP 
applications. Such applications include tele¬ 
phony, image processing, video compres¬ 
sion, audio systems, etc. Students design, 
program, and build a DSP application from 
start to finish. Development environment 
includes TMS320C40, TMS320C30, and 
AD20101 development systems. Prerequi¬ 
sites: ELEN 233 and 234; knowledge of C 
programming language, MATLAB, and 
computer hardware assembly language. (2 units) 

ELEN226. FPGA Digital Signal 
Processing Architectures 
and Systems 

Introductory to current state-of-the-art design 
and implementation of FPGA signal process- 
ing systems with emphasis on digital 
communications applications. Overview of 

current generation FPGAs; FPGA architec¬ 
ture and datapath design for digital filters, 
multirate filters, canonic signed digit arith¬ 
metic, and spectrum channelization using 
digital down converters (DOCs). Imple¬ 
mentation of FPGA DSP design using 
VHDL and visual dataflow methodologies. 
Prerequisites: ELEN 133 or 234, and ELEN 
127 or the equivalent. (2 units) 

ELEN229. Topics in Network Theory 

(2 units) 

ELEN230. Introduction to 
Control Systems 

Description of control systems. Principle of 
feedback. Performance of control systems. 

Stability. Design by frequency and root-locus 
methods. Computer-controlled systems. 
Sampling. Introduction to state space. 
State-variable feedback design. Prerequisite: 
ELEN 210. (2 units) 

ELEN 23OE. Control Systems 

Same as ELEN 230 and ELEN 231. Credit 
not allowed for both ELEN 130 and ELEN 
230E. (4 units) 

ELEN 231. Design of Feedback 
Control Systems 

Design of linear, continuous control 
systems utilizing techniques of the 
frequency response method, root-locus, and 
parameter plane method. Time and 
frequency response correlation and steady- 
state analysis. Output control. Robustness. 
Prerequisite: ELEN 130 or 230. (2 units) 

ELEN232. Introduction to 
Nonlinear Systems 

Basic nonlinear phenomena in dynamic 
systems. State space and phase plane 
concepts. Equilibria. Linearization. Stability. 
Liapunovs methods. Limit cycles. Describing 
function. Prerequisite: ELEN236. (2 units) 
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ELEN233. Digital Signal 
Processing I 

Description of discrete signals and systems. 
Z-transform. Convolution and transfer 

functions. System response and stability. 
Fourier transform. Sampling theorem. Digi¬ 
tal filtering. State-space representations. 
(Also listed as COEN 201.) Prerequisite: 

ELEN 210. (2 units) 

ELEN233E. Digital Signal 
Processing /, II 

Same as ELEN 133 and ELEN 234. Credit 
not allowed for both ELEN 133 and 233E. 

(4 units) 

ELEN234. Digital Signal 
Processing II 

Continuation of ELEN 233. Discrete 
Fourier transform. Digital filter design tech¬ 
niques. Fast Fourier transform. Quantization 
effects. Estimation. (Also listed as COEN 

202.) Prerequisite: ELEN233. (2 units) 

ELEN235. Estimation 

Stochastic processes. Bayesian and maxi¬ 
mum likelihood estimation. Least-squares 
estimation. Kalman filter. Prerequisite: 

AMTH 211. (2 units) 

ELEN236. Control Systems I 

Concept of state-space descriptions of 
dynamic systems. Relations to frequency 
domain descriptions. State-space realiza¬ 
tions and canonical forms. Stability. 
Controllability and observability. Discrete 

time systems. Prerequisites: AMTH 245 and 
ELEN 210. (2 units) 

ELEN237. Optimal Control 

Linear regulator problem. Hamilton-Jacobi 
equation. Riccati equation. Stability. Esti¬ 

mators. Prerequisite: ELEN236. (2 units) 

ELEN239. Topics in Systems Theory 

(2 units) 

ELEN 241. Communication 
Systems I 

Signal measures; Fourier series and trans¬ 
forms; convolution and linear systems; 
transmission losses, power spectral density 
and correlation; amplitude, angle, and pulse 
modulation. (2 units) 

ELEN242. Communication 
Systems II 

Probability theory; random signals; noise in 
communication systems, baseband signals 
in noise, analog modulation and noise, 
baseband digital signaling, digital system 
performance. Prerequisite: ELEN 241 or 

equivalent. (2 units) 

ELEN243. Digital Communication 
Systems 

Optimal receiver principles. Spectral shap¬ 
ing. Digital modulation techniques: ASK, 
PSK, FSK, QAM, MSK. Performance. 
Introduction to synchronization. Prerequi¬ 

site: ELEN242. (2 units) 

ELEN244. Information Theory 

Introduction to the fundamental concepts 
of information theory. Source models. 
Source coding. Discrete channel without 
memory. Continuous channel. Offered in 
alternate years. Prerequisites: ELEN 241 and 

AMTH 211. (2 units) 

ELEN247. Analog Communication 
Systems 

Analog modulation. AM, SSB, DSB, VSB, 
FM, and PM. Coherent and noncoherent 
demodulation. Performance of analog 
modulation systems. Threshold effects. 
Prerequisite: ELEN 241. (2 units) 

ELEN238. Optimization ELEN249. Topics in 
Techniques Communication 

Numerical techniques for optimization. (2 units) 
Mathematical programming: linear, 
quadratic, nonlinear. Iterative techniques; 
gradient, Newton, dynamic programming. 

Prerequisite: ELEN237. (2 units) 
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ELEN250. Electronic Circuits 

Introductory presentation of semiconductor 
circuit theory. The p-n junction, bipolar 
junction transistors (BJT), field-effect tran¬ 
sistors and circuit models for these devices. 
DC biasing required of small-signal ampli¬ 
fier circuits. Analysis and design of small- 
signal amplifiers. The ideal operational 
amplifier and circuit applications. May not 
be taken for credit by a student with an 
undergraduate degree in electrical engineer¬ 
ing. Prerequisite: ELEN 50 or equivalent. 
(2 units) 

ELEN 251. Transistor Models 
for IC Design 

Semiconductor device modeling methods 
based upon device physics, process technology, 
and parameter extraction. Model derivation 
for bipolar junction transistors and metal- 
oxide-semiconductor field-effect transistors 
for use in circuit simulators. Model parame¬ 
ter extraction methodology utilizing linear 
regression, data fitting, and optimization 

techniques. Co-requisite: ELEN265. (2 units) 

ELEN252. Analog Integrated 
Circuits I 

Design and analysis of multistage BJT and 
CMOS analog amplifiers. Study of differen¬ 
tial amplifiers, current mirrors, and gain 
stages. Frequency response of cascaded 
amplifiers and gain-bandwidth consider¬ 
ations. Concepts of feedback, stability, and 
frequency compensation. Prerequisite: 
ELEN 115 or equivalent. (2 units) 

ELEN253. Analog Integrated 
Circuits II 

Design of operational amplifiers and wide¬ 
band amplifiers. Design of output stages 
and power amplifiers. Reference and biasing 
circuits. Study of noise and distortion in 
analog ICs and concepts of low noise 
design. Selected applications of analog 
circuits such as comparators. Prerequisite: 
ELEN 252. (2 units) 

ELEN254. Advanced Analog 
Integrated Circuit 

Design architecture; design of sample and 
hold amplifiers; analog to digital and digital 
to analog converters. Design of continuous 

time and switched capacitor filters. Prereq¬ 
uisite: ELEN 253. (4 units) 

ELEN259. Topics in Circuit Design 

(2 units) 

ELEN 261. Fundamentals of 
Semiconductor Physics 

Wave mechanics. Crystal structure and 
energy band structure of semiconductors. 
Carrier statistics and transport. Electrical 
and optical properties. (2 units) 

ELEN264. Semiconductor Device 
Theory I 

Physics of semiconductor materials, junc¬ 
tions, and contacts as a basis for under¬ 
standing all types of semiconductor devices. 

Prerequisite: ELEN 261. (2 units) 

ELEN265. Semiconductor Device 
Theory II 

Continuation of ELEN 264. Bipolar transis¬ 
tors, MOS, and junction field-effect transistors, 
and semiconductor surface phenomena. 
Prerequisite: ELEN264. (2 units) 

ELEN266. Semiconductor Device 
Theory III 

MOSFET scaling, small-geometry effects 
such as short-channel, narrow-channel, and 
drain-induced barrier-lowering. Hot-carrier 
generation and injection mechanisms. 
MOSFET channel mobility models, poly¬ 
depletion, and MOSFET capacities. 
Charge-control analysis of BJT, switching 
operation, heterojunction bipolar transistor 

structures. Prerequisite: ELEN265. (2 units) 
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ELEN270. Introduction to 
IC Materials 

The integrated circuit; IC materials: defini¬ 
tion, history systematization; crystallographic 
structures of IC materials; electronic, 
mechanical, and thermal properties of IC 
materials; basic solid-state IC building 
block structures and their electromechanical 

properties. (2 units) 

ELEN 271. Microsensors: 
Components and Systems 

Microfabrication technologies, bulk and 

surface micromachining, sensor fundamen¬ 
tals, electronic, chemical, and mechanical 
components as sensors, system-level issues, 
technology integration; application and 

examples of sensors. (2 units) 

ELEN272. Integrated Circuit 
Fabrication and 
Characterization I 

Principles and practice of IC fabrication and 
characterization of basic semiconductor 
devices with experiments on oxidation, 
diffusion, ion implantation, lithography, 
etching and cleaning, metallization, film 
deposition, process simulation, process inte- 
gration, and parameter extraction. 
Conducted in a clean-room facility. Course 

includes 2 hours of lecture and two 3-hour 
labs per week. Must be continued with 
ELEN 273. Credit not allowed for both 
ELEN 154 and ELEN 272. Prerequisite: 

ELEN 152 or 274. (3 units) 

ELEN273. Integrated Circuit 
Fabrication and 
Characterization II 

Continuation of ELEN 272. Includes writ¬ 
ing of technical reports on experiments 
performed in ELEN 272. Credit not 
allowed for both ELEN 155 and ELEN 
273. Prerequisite: ELEN272. (2 units) 

ELEN274. Integrated Circuit 
Fabrication Processes I 

Fundamental principles of silicon-integrated 
circuit fabrication processes. Practical and 
theoretical aspects of microelectronic fabri¬ 
cation. Basic materials properties, including 

crystal structure and crystallographic defects; 
physical and chemical models of crystal 
growth; and doping, thermal oxidation, 
diffusion, and ion implantation. Prerequi¬ 

sites: ELEN264 and 270. (2 units) 

ELEN275. Integrated Circuit 
Fabrication Processes II 

Physical and chemical models of etching 
and cleaning, epitaxy, deposited films, 
photolithography, and metallization. 

Process simulation and integration. Princi¬ 
ples and practical aspects of fabrication of 
devices for MOS and bipolar integrated 
circuits. Prerequisite: ELEN274. (2 units) 

ELEN276E. Integrated Circuit 
Devices and Technology 

MOS field-effect transistors, bipolar junc¬ 
tion transistors, heterojunctions. Principles 
of silicon IC fabrication processes and 
design. Bulk and epitaxial crystal growth, 
thermal oxidation, diffusion, ion implanta¬ 
tion. Process simulation for basic devices. 
Credit not allowed for both ELEN 152 and 
ELEN 276E. Prerequisite: ELEN 151 or 270. 

(5 units) 

ELEN277. IC Assembly and 
Packaging Technology 

IC assembly techniques, assembly flow, die 
bond pad design rules, eutectic bonding and 
other assembly techniques, package types 
and materials, package thermal and electri¬ 
cal design and fabrication, special package 
considerations, future trends, and package 

reliability. (2 units) 

ELEN278. Package Electrical 
Modeling and 
Signal Integrity 

Critical aspects of advanced IC packages 
operating in the GHz range; focuses on 
design-related issues of reflection and 
crosstalk noise, problems of ground/power 
bounce and signal integrity, and character¬ 
ization of noise at various frequencies. Elec- 
trical modeling of packages using 

commercial software. (2 units) 
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ELEN279. Topics in Semiconductor 
Devices and Processing 

(2 units) 

ELEN280. Power Transmission 
System 

Calculation of transmission line parameters. 
Sequence impedances, bundled conductors, 
multiplex calculations. Introduction to EHV 
systems, AC and DC operation. Environ¬ 
mental effects of EHV systems. Prerequisite: 
ELEN 201. (2 units) 

ELEN 281. Electric Power Systems I 

Introduction to power network modeling. 
Development of mathematical models and 
the mathematics for network solutions, 
matrices, linear and nonlinear equations 
and their solution techniques. Symmetrical 
components, iteration network reduction 

techniques. (2 units) 

ELEN282. Electric Power Systems II 

Numerical analysis, load flow studies, load 
representation, transformer modeling. 
Development of reduction techniques 
including triangularization and diakoptics. 
Network equivalents. Prerequisite: ELEN281. 
(2 units) 

ELEN283. Electric Power Systems III 

Analysis of power networks under faulted 
conditions. Balanced three-phase and unbal¬ 
anced faults. Development of symmetrical 
components. Prerequisite: ELEN 281 or 
equivalent. (2 units) 

ELEN284. Power Systems Control 

Reactive power control techniques. Power 
factor correction and voltage control. (2 units) 

ELEN289. Topics in Power Systems 

(2 units) 

ELEN297. Master’s Thesis Research 

By arrangement. Limited to candidates for 

MSEE. (1-9 units) 

ELEN298. Ph.D. Thesis Research 

By arrangement. Limited to electrical engi¬ 
neering Ph.D. candidates. (1-15 units) 

ELEN299. Independent Study 

Special problems and/or research. By 
arrangement. Limited to department majors 
only. (1-6 units) 

ELEN320. Topics in Computational 
Intelligence 

(2 units) 

ELEN329. Introduction to 
Intelligent Control 

Intelligent control, AI, and system science. 
Adaptive control and learning systems. Arti¬ 
ficial neural networks and Hopfield model. 
Supervised and unsupervised learning in 
neural networks. Fuzzy sets and fuzzy 

control. (Also listed as MECH 329.) Prereq¬ 
uisite: ELEN 236. (2 units) 

ELEN330. Control Systems II 

Realization theory. State-variable feedback. 
Stabilization. Liapunov’s method. Asymp¬ 
totic observers. Nonlinear systems. Robust¬ 
ness. Decentralized control. Prerequisite: 
ELEN236. (2 units) 

ELEN333. Digital Control 

Difference equations. Z-transforms. Trans¬ 
fer functions. State-space models. Root- 
locus method. Linear regulator design. 
Prerequisites: ELEN 130 and 236. (2 units) 

ELEN334. Introduction to Statistical 
Signal Processing 

Introduction to statistical signal processing 
concepts. Random variables, random vectors, 
and random processes. Second moment anal¬ 
ysis, estimation of first and second moments 
of a random process. Linear transformations; 
the matched filter. Spectral factorization, inno¬ 
vation representations of random processes. 
The orthogonality principle. Linear predic¬ 
tive filtering; linear prediction and AR 
models. Levinson algorithm. Burg algorithm. 
MATLAB computer assignments. Prerequi¬ 
sites: ELEN 233 and either AMTH 245 or 
knowledge of linear algebra. (2 units) 
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ELEN335. Optimal Filtering 

Gauss-Markov models. Discrete Kalman filter. 
Stationary behavior. Wiener filter. Continu¬ 
ous Kalman filter. Extensions. Prerequisites: 

ELEN235 and 236. (2 units) 

ELEN336. Identification 

Identification problem. Recursive identifi¬ 
cation. Extended Kalman filter. Conver¬ 
gence. Implementation. Prerequisites: ELEN 

235 and 236. (2 units) 

ELEN337. Robotics I 

Overview of robotics: control, AI, and 
computer vision. Components and struc¬ 
ture of robots. Homogeneous transforma¬ 
tion. Forward kinematics of robot arms. 
Denavit-Hartenberg representation. Inverse 

kinematics. Velocity kinematics. Manipula¬ 
tor Jacobian. Singular configurations. Euler- 
Lagrange equations. Dynamic equations of 
motion of manipulators. Task planning, 
path planning, and trajectory planning in 
the motion control problem of robots. (Also 

listed as MECH 337.) Prerequisite: AMTH 

245. (2 units) 

ELEN338. Robotics II 

Joint-based control. Linear control of 
manipulators. PID control and set-point 
tracking. Method of computer-torque in 
trajectory following control. (Also listed as 
MECH 338.) Prerequisites: ELEN236 and 

337. (2 units) 

ELEN339. Robotics III 

Intelligent control of robots. Neural 
networks and fuzzy logic in robotic control. 
Selected topics of current research in robot¬ 
ics. (Also listed as MECH 339.) Prerequisite: 

ELEN 338. (2 units) 

ELEN345. Phase-Locked Loops I 

Basic loop. Components. Describing equa¬ 
tions. Stability. Transients. Modulation and 
demodulation. Prerequisite: ELEN 130. 

(2 units) 

ELEN346. Phase-Locked Loops II 

Additive noise response. Random modula¬ 
tion. Nonlinear operation with noise. 

Cycle-slipping. Prerequisite: ELEN 345. 

(2 units) 

ELEN347. Advanced Digital 
Communication Systems 

Uncoded systems vs channel capacity. 
Channel coding: trellis codes, multidimen¬ 
sional modulation, block codes. Intersym¬ 
bol interference. Equalization. Adaptive 
equalization. Performance. MLSD. Prereq¬ 

uisite: ELEN243. (2 units) 

ELEN348. FiberOptic 
Communications I 

Introductory course in fiber optic commu¬ 
nications. Design, operation and capabilities 
of fiber systems. Appropriate background 
material in optics, electronics, and commu¬ 
nications is introduced as needed. (2 units) 

ELEN349. FiberOptic 
Communications II 

Advanced topics and current issues in fiber 
optics systems. Optic fiber waveguides, light 
sources and detectors; system-level design: 
distribution networks. Prerequisite: ELEN 

348. (2 units) 

ELEN 351. RF Integrated 
Circuit Design 

Introduction to RF terminology, technol¬ 
ogy trade-offs in RFIC design. Architecture 
and design of radio receivers and transmit¬ 
ters. Low-noise amplifiers, power amplifiers, 
mixers, oscillators, and frequency synthesizers. 
Prerequisites: ELEN252 and 387. (2 units) 
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ELEN352. Mixed Signal IC 
Design for Data 
Communications 

Design and analysis of mixed signal circuits 
for data communications. Introduction to 
data communications terminology and 
signaling conventions. Data transmission 
media, noise sources. Data transceiver 
design: signal coding/decoding, transmit 
signal wave shaping, receive equalization. 
Timing circuits: clock generation and recov¬ 
ery techniques. Prerequisites: ELEN252 and 

387. (2 units) 

ELEN359. Advanced Topics 
in Circuit Design 

(2 units) 

ELEN373. Optical 
Communications I 

Review of III-V semiconductor heterostruc¬ 
tures and quantum wells. Optical emission 
from semiconductors (spontaneous and 
simulated). Einstein relations. Population 
inversion. Optical feedback and laser oscil¬ 
lation. Light-emitting diodes. Laser diodes: 
structures and operation. Photodetectors: 
PIN and Avalanche. Semiconductor laser 

amplifiers. Optoelectronic integrated circuits. 
Prerequisite: ELEN264. (2 units) 

ELEN374. Optical 
Communications II 

Continuation of ELEN 373. Optical fibers. 
Optical transmitter and receiver modules. 
Optical fiber amplifiers. Optical fiber 
systems: design considerations and system 
performance. Prerequisite: ELEN 373. 
(2 units) 

ELEN375. Semiconductor Surfaces 
and Interfaces 

Structural and electronic properties of semi¬ 
conductor surfaces, semiconductor/oxide 
interfaces, and metal/semiconductor inter¬ 
faces. Relationship between interface 
morphology/composition and electrical 
properties. Modern techniques for charac¬ 
terizing surfaces and interfaces. Derivation 

of interface properties from electrical char¬ 
acterization of devices. Prerequisite: ELEN 

265. (2 units) 

ELEN379. Topics in 
Macroelectronics 

(2 units) 

ELEN380. Advanced CMOS and 
BiCMOS Technologies 

Advanced CMOS and BiCMOS structures. 
Device parameter optimization for scaling 
PMOS, NMOS, and BJT simultaneously. 
Novel CMOS structures, retrograde well, 
halo junction, p± poly gate, preamorphiza- 
tion, poly-LLD structures. Submicron 
lithography, submicron isolation, self- 
aligned contact, dielectrics, low-tempera¬ 
ture CMOS characteristics. BiCMOS 
device technology, BiCMOS device integra¬ 
tion, poly emitter structures. Submicron 

BiXMOS structures and process trade-offs. 
Trench capacitor memory cells, EPROM, 
and Flash memory cells. Prerequisite: ELEN 

265. (2 units) 

ELEN383. VLSI Device Theory 

Small-geometry effect in BJT and 
MOSFET for VLSI applications. Trade-offs 
in optimization of VLSI device structures. 
MOS scaling using constant-field and 
constant-voltage constraints, LDD struc¬ 
tures. CMOS latchup study and prevention. 
Isolation techniques: junction, oxide, and 
trench isolation. Bipolar device scaling, self- 
aligned bipolar devices. MESFET and SOI 

devices. Prerequisite: ELEN265. (2 units) 

ELEN384. Advanced MOSFET 
Physics and Modeling 

Physics of two-, three-, and four-terminal 
MOS structures. MOS capacitor and 
MOSFET model development based on 
physics and current process technologies. 
Implanted channels and small-dimension 
effects. Large-signal modeling and small- 
signal modeling including non-quasi-static 
considerations. High-frequency noise and 
RF applications. Model parameter extrac¬ 
tion for circuit simulation. Prerequisite: 

ELEN265. (2 units) 
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ELEN385. VLSI Fabrication 
Technology I 

Overview of materials analysis techniques 
such as SEM/EDX/WDX, AES, ESCA, 
SIMS, RBS, FIB, and TEM/ED. Plasma 
etch, ion mill, reactive ion etch, and sputtered- 
etch processes. X-ray and E-beam lithography 
techniques. Assembly and packaging of inte¬ 
grated circuits with focus on high-pin-count 
surface-mount packages. Overview of bipolar 
and CMOS VLSI processes. Prerequisite: 

ELEN275. (2 units) 
t 

ELEN386. VLSI Fabrication 
Technology II 

Process-related reliability issues. Process 
integration in VLSI. Yield-limiting process 
considerations. Process equipment, IC 
manufacturing, and automation. Contami¬ 
nation-induced defects in submicron and 
class-near-zero clean-room processing envi¬ 
ronments. Topics in III-V process technolo¬ 

gies. Prerequisite: ELEN 385- (2 units) 

ELEN387. VLSI Design I 

Introduction to VLSI design and methodol¬ 

ogy. Analysis of CMOS integrated circuits. 
Circuit modeling and performance evalua¬ 
tion supported by simulation (SPICE). 
Ratioed, switch, and dynamic logic families. 
Design of sequential elements. Full-custom 
layout using CAD tools. (Also listed as 
COEN 203.) Prerequisite: COEN/ELEN 127 

or equivalent. (2 units) 

ELEN388. VLSI Design II 

Continuation of VLSI design and method¬ 
ology. Design of arithmetic circuits and 
memory. Comparison of semi-custom vs 

fully custom design. General concept of 
floor planning, placement, and routing. 
Introduction of signal integrity through the 
interconnect wires. (Also listed as COEN 
204.) Prerequisite: COEN203/ELEN 387 or 

equivalent, or ELEN 153- (2 units) 

ELEN389. VLSI Physical Design 

Physical design is the phase that follows 
logic design, and it includes the following 
steps that precede the fabrication of the IC 
logic partitioning: cell layout, floor plan¬ 

ning, placement, routing. These steps are 
examined in the context of very deep 
submicron technology. Effect of parasitic 
devices and packaging are also considered. 
Power distribution and thermal effects are 
essential issues in this design phase. (Also 

listed as COEN 305.) Prerequisite: COEN 
204/ELEN388 or equivalent. (2 units) 

ELEN390. Semiconductor Device 
Technology Reliability 

Reliability challenges in device design, fabri¬ 
cation technology, and test methodology. 
Device design issues such as design toler¬ 
ances for latch-up, hot carrier injection, and 
electromigration. Fabrication technology 
challenges for submicron processes. Test 
methodology in terms of design feasibility 

and high-level test/fault coverage. IC yield 
models and yield enhancement techniques. 

(4 units) 

ELEN 391. Process and Device 
Simulation with 
Technology Computer 
Aided Design (TCAD) 

Review of semiconductor technology funda¬ 

mentals. TCAD tools and methods as a 
design aid for visualizing physical device 
quantities at different stages of design and 
influencing device process parameters and 
circuit performance. Introduction to numeri¬ 
cal simulation and TCAD, 2D process and 
device simulation, CMOS process flow and 
device design, device characterization and 
parameter extraction, circuit simulation. 

Introduction to virtual IC factory concept, 
integration of process, device and circuit 
simulation tools. The concept of process 
variation, statistical analysis and modeling 
methods such as Monte Carlo sampling, 
correlation analysis, response surface model¬ 
ing. Prerequisite: ELEN 270, 274, or 276E. 

(4 units) 

ELEN398. Advanced Ph.D. Research 

By arrangement. Prerequisites: Completion of 
72 units of graduate credit beyond the master’s 
degree. Co-requisite: ELEN 298. (1-7 units) 
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ELEN 421. Speech Coding I 

Review of sampling and quantization. 
Introduction to digital speech processing. 
Elementary principals and applications of 
speech analysis, synthesis, and coding. 
Speech signal analysis and modeling. The 
LPC Model. LPC parameter quantization 
using line spectrum pairs (LSPs). Digital coding 
techniques: quantization, waveform coding. 
Predictive coding, transform coding, hybrid 
coding, and subband coding. Applications 
of speech coding in various systems. Stan¬ 
dards for speech and audio coding. Prerequi¬ 
site: ELEN334. (2 units) 

ELEN 422. Speech Coding II 

Advanced aspects of speech analysis and 
coding. Analysis-by-Synthesis (AbS) coding 
of speech, Analysis-as-Synthesis (AaS) 
coding of speech. Code-Excited Linear 
Speech Coding. Error-control in speech 
transmission. Application of coders in vari¬ 
ous systems (such as wireless phones). Inter¬ 
national standards for speech (and audio) 
coding. Real-time DSP implementation of 
speech coders. Research project on speech 
coding. Introduction to speech recognition. 
Prerequisites: ELEN 421. (2 units) 

ELEN 431. Adaptive Signal 
Processing / 

Theory of adaptive filters, Wiener filters, 
the performance surface, gradient estima¬ 
tion. The least-mean-square (LMS) algo¬ 
rithm, other gradient algorithms, 
transform-domain LMS adaptive filtering, 
block LMS algorithm. HR adaptive filters. 
The method of least squares. Recursive least 
squares (RLS) adaptive transversal filters; 
application of adaptive filters in communi¬ 
cations, control, radar, etc. Projects. Prereq¬ 
uisites: ELEN233 and ELEN334 or AMTH 
362 or knowledge of random processes. (2 units) 

ELEN 432. Adaptive Signal 
Processing U 

Linear prediction. Recursive least squares 
(RLS) lattice filters. Applications of Kalman 
filter theory to adaptive transversal filters. 
Performance analysis of different algorithms. 
Fast algorithms for RLS adaptive transversal 
filters. Applications of adaptive filters in 

communications, control, radar, etc. Projects. 
Offered in alternate years. Prerequisite: ELEN 
431. (2 units) 

ELEN433. Array Signal Processing 

Statistical analysis of array signal processing 
of a spectral analysis and direction finding. 
Classical spectral analysis, maximum 
entropy, minimum variance, maximum 
likelihood, and super-resolution techniques. 
Offered in alternate years. Prerequisites: 

ELEN 234 and either ELEN 235 or AMTH 
362. (2 units) 

ELEN435. Artificial Neural 
Networks 

Neural network paradigms; biological and 
artificial neuron. Different models and archi¬ 
tectures for neural networks. Feedforward 
networks and feedback networks. Static and 
dynamic neural networks. Associative 
networks. Mapping networks. Applications 
of neural networks. Training laws for neural 
networks; perceptrons, perceptron conver¬ 
gence theorem, Hebb’s Rule, Adalines, 
Madalines, Hopfield Nets, Bolzman Nets, 
Back Propagation, etc. Analysis of neural 
networks; performance surfaces, stability issues, 
etc. VLSI implementation of neural nets. 
Student projects. Offered in alternate years. 

Prerequisites: AMTH 245, ELEN 233, and 
either ELEN334 or AMTH362. (2 units) 

ELEN 439. Topics in Adaptive 
Signal Processing 

(2 units) 

ELEN 441. Communication 
Satellite Systems 
Engineering 

Satellite systems engineering considerations. 
Satellite power budgets, multiple access prob¬ 
lems. Earth station characteristics. Modula¬ 
tion schemes. Prerequisite: ELEN 242 or 
equivalent. (2 units) 
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ELEN 443. Wireless Local 
Area Networks 

Introduction to wireless local area networks 
(LAN) design and operation. Study of the 
medium access (MAC) and physical (PHY) 
layers of a wireless LAN. Protocols and 
trade-offs, both from the network side and 
the wireless side will be evaluated, with a 
particular concentration on the require¬ 

ments of the IEEE 802.11 wireless LAN 

standard. (2 units) 

ELEN 444. Error-Correcting Codes 

Theory and implementation of error- 

correcting codes. Linear block codes, cyclic 
codes. Encoding and decoding techniques 
and implementations analysis of code prop¬ 
erties and error probabilities. Offered in alter¬ 
nate years. Prerequisite: ELEN244. (2 units) 

ELEN446. Wireless 
Communication Systems 

Introduction to wireless communication 

systems, cellular concept, prediction of 
propagation loss, and calculation of fades. 
Modulation techniques. Equalization and 
diversity techniques. Multiple-access tech¬ 
niques. Wireless systems and standards. 
Prerequisites: ELEN 21C and AMTH 210. 

(2 units) 

ELEN 447. Wireless Network 
Architecture 

Study of networking issues and key issues in 
wireless systems. Mobility management 
(handoff, roaming, channel assignment), 
network signaling, authentication, mobile 
number portability. Voice over IP (VoIP) 
service for mobile networks, GPRS, WAP, 
and Bluetooth. Credit not allowed for both 
ELEN 145 and ELEN 447. Prerequisite: 

ELEN 143 or 446. (4 units) 

ELEN 448. Smart Antenna Systems 
for Wireless 
Communications 

Adaptive antennas from the communica¬ 
tion systems’ perspective. Adaptive array 
feedback loop, performance capabilities and 
limitations, performance characteristics of 
LMS and Applebaum loops, advanced 

weight control techniques, steering vector 
arrays, reference signal generations in LMS 
arrays. Emphasis on practical aspects of 
problems and their effects on system perfor¬ 
mance. Prerequisites: ELEN 241 or equiva¬ 
lent and an understanding of elementary 

concepts of antenna pattern and polarization. 

(2 units) 

ELEN 449. Emerging, Wireless 
Standards 

Wireless standards for third generation and 
emerging new cellular standards. Course 
focuses on how they work and the trade-offs 
made in the design of each standard. (2 units) 

ELEN 453. Information Storage 
Systems 

Overview of storage systems. Magnetic disk, 
tape, optical, and flash memory devices 
viewed in terms of cost/performance design 
trade-offs and advances in technologies and 

new applications. (2 units) 

ELEN 460. Digital Magnetic 
Recording 

Magnetic recording process. Magnetic 
material properties and fields, demagnetiza¬ 
tion. Magnetic head-medium design princi¬ 

ples. Write process: models, transition 
region, head and medium parameter influ¬ 
ence. Readback, including application of 
reciprocity, pulse and sine wave recording 
loss factors. Offered in alternate years. 
Prerequisite: ELEN 201 or permission of 

instructor. (2 units) 

ELEN 461. Digital Magnetic 
Recording for Disk 
Drives 

Fundamentals of digital magnetic recording 
channel and head positioning designs for 
high-density magnetic disk data storage. 
Data encoding, signal detection techniques, 
and track registration. Impact of advanced 
head/media components. Influence of 
performance measures such as data rate and 
access time in the overall disk drive design 
process. Offered in alternate years. Prerequi¬ 
site: ELEN 460 or permission of instructor. 

(2 units) 
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ELEN479. Special Topics in 
Information Storage 
Technology 

(2 units) 

ELEN 485. Power Electronics I 

Introduction to power electronic device 
theory. Methods of control of such elements 
in various converter and inverter systems. 
(2 units) 

ELEN 486. Power Electronics II 

Continuation of ELEN 485. Emphasis on 
use of the devices for application to electric 
motor drive systems. Prerequisite: ELEN485. 
(2 units) 

ELEN 489. Special Problems in 
Power Networks 

Prerequisite: permission of instructor. (1-6 units) 

ELEN500. Logic Analysis 
and Synthesis 

Analysis and synthesis of combinational and 
sequential digital circuits with attention to 
static, dynamic, and essential hazards. Algo¬ 
rithmic techniques for logic minimization, 
state reductions, and state assignments. 
Decomposition of state machine, algorith¬ 
mic state machine. Design for test concepts. 
(Also listed as COEN 200.) Prerequisite: 
ELEN 127C. (2 units) 

ELEN 510. Computer Architecture I 

Overview of major subsystems of small- to 
medium-scale digital computers. Machine 
instruction set characteristics. Typical arith¬ 
metic and logic unit functions, register data¬ 
flow organization, busing schemes, and 
their implementations. Computer memory 
systems; addressing techniques. Methods of 
system timing and control; hardware 
sequencers, microprogramming. Register 
transfer language and microoperation. I/O 
subsystem structure; interrupts; direct 
memory access and I/O bus interfacing 
techniques. Detailed computer design 
project. Prerequisites: ELEN 33 or equiva¬ 
lent, ELEN 127C and COEN 44. Credit not 
allowed for both ELEN 510 and COEN 
210. (2 units) 

ELEN 511. Computer Architecture II 

Machine organization and computation 
structure survey. Processor issues, ALU 
design, fixed- and floating-point numbers 
and their representations. Computer arith¬ 
metic algorithms. Multioperation proces¬ 
sors. Control unit pipelining, operation 
overlap, control unit look-ahead. Address 
processing, paging, and segmentation. 

Interrupt handling on different machines. 
Virtual machine concept. Memory hierar¬ 
chies, cache, main, secondary, and backup 
memories. Different busing structures and 
I/O interconnection networks. Prerequisite: 
ELEN 510. Credit not allowed for both 
ELEN 511 and COEN 210. (2 units) 

ELEN 602. Modem Time Analysis 

Analysis in logic design review of back¬ 
ground materials and introduction of 
concepts of false path, combinational delay, 
and minimum cycle time of finite state 
machines. Study of efficient computational 
algorithms. Examination of retiming for 
sequential circuits, speed/area trade-off. 
Prerequisite: ELEN 500. (2 units) 

ELEN 603. Logic Design Using HDL 

Algorithmic approach to design of digital 
systems. Use of hardware description 
languages for design specification. Struc¬ 
tural, register transfer, and behavioral views 
of HDL. Simulation and synthesis of 
systems descriptions. (Also listed as COEN 
303.) Prerequisite: ELEN 127 or equivalent. 
(2 units) 

ELEN 604. Semicustom Design with 
Programmable Devices 

Digital circuit design methodologies. 
Semicustom implementations. Programma¬ 
ble logic devices classification, technology, 
and utilization. Software tools synthesis, 
placement, and routing. Design verification 
and testing. (Also listed as COEN 304.) 
Prerequisite: ELEN 500 or equivalent. 
(2 units) 
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ELEN 605. High-Level Synthesis 

Synthesis strategy. Hardware description 
language and its applications in synthesis. 
Cost elimination. Multilevel logic synthesis 
and optimization. Synthesis methods and 
systems. Module generation. Timing 
considerations. Area vs speed trade-offs. 
Design simulation and verification. Heuristic 

techniques. CAD tools. (Also listed as COEN 
301.) Prerequisites: ELEN 500 and ELEN 

603. (2 units) 

ELEN 608. Design for Testability 

Principles and techniques of designing circuits 
for testability. Concept of fault models. The 
need for test development. Testability 
measures. Ad hoc rules to facilitate testing. 
Easily testable structures, PLAs. Scan-path 
techniques, full and partial scan. Built-in 
self-testing (BIST) techniques. Self-checking 
circuits. Use of computer-aided design (CAD) 

tools. (Also listed as COEN 308.) Prerequi¬ 
site: ELEN 500 or equivalent. (2 units) 

ELEN609. Fault-Tolerant 
Digital Systems 

Hardware and software techniques for 
meeting stringent reliability demands with 
digital systems. Hardware redundancy tech¬ 
niques. Concurrent checking techniques. 
Error-detecting and error-correcting codes. 

Other related topics of interest. Prerequisite: 

ELEN 510. (2 units) 

ELEN 610. Digital Testing with A TE 

Identification of design-, manufacturing-, 
and packaging-induced faults. Static and 

dynamic electrical tests under normal and 
stressed conditions. Architecture of differ¬ 
ent automatic test equipment (ATE) and 
their corresponding test programming soft¬ 
ware environments. Test-result logging for 

statistical process control. (Also listed as 
COEN 310.) Offered in alternate years. 
Prerequisites: ELEN 250 and 500. (2 units) 

ELEN 613. Hardware Formal 
Verification I 

Need for model checking methodology. 
Introduction to the mathematical founda¬ 
tion. Binary decision diagrams (BDDs); 

Propositional logic; basics of temporal logic. 
Theorem proving, equivalent checking; 

finding fixed points of temporal functions. 
(Also listed as COEN 207) Prerequisite: 
ELEN 500 or COEN200. (2 units) 

ELEN 614. Formal Verification II: 
The Test Case Generator 

Using software tools to generate test cases 
pseudo-randomly in order to verify correct¬ 

ness of designs. Checking the response 
using reference models and scoreboards; 
measuring thoroughness of verification 

coverage. Use of industry tools such as Spec- 
man with the e language. Prerequisite: 

ELEN 613 or COEN207. (2 units) 

ELEN 615. Hardware Formal 
Verification ILL: 
Applications 

Applications of methods from prerequisite 
courses: Monitors, assertions and property 
specification languages are growing ever 
more important in verifying chips of high 

complexity. Code coverage tools tell us how 
well we have covered the design. Standard¬ 
ization activities are incorporating more of 
these advanced concepts into the Verilog 
and VHDL languages. Emerging methodol¬ 
ogies include aspect-oriented programming, 
methods and templates Prerequisite: ELEN 

614 or COEN 208. (2 units) 

ELEN 618. Input- Output Structures 

I/O architecture overview; single- and 
multi-bus structures; data transfer; synchro¬ 
nous and asynchronous; memory-mapped 
I/O; I/O-mapped I/O; direct memory 
access; I/O processors: architectures, opera¬ 
tion, interface definition, programming; 
comparison of device selection, interrupt 
architectures, and priority arbitration tech¬ 
niques; comparative analysis of various bus 
structures: mainframe, minicomputer, 

SCSI, and IEEE 1394-1995 Standard for a 
High Performance Serial Bus; error detec¬ 
tion and correction. (Also listed as COEN 
218.) Prerequisite: ELEN 510. (2 units) 
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ELEN 620. Design of System 
on a Chip 

A project-oriented course that draws on the 
student’s knowledge of logic design, circuit 
design, synthesis and digital testing. Imple¬ 
mentation of designs in FPGAs. Advanced 
topics including design verification, floor 
planning, power and delay budgeting, back- 
annotation, selection of the appropriate 
DFT constructs, etc. Prerequisite: ELEN 
388, 500, 603, or 608. (2 units) 

ELEN 622. Noise in Circuits 
and Devices 

Sources of noise, including thermal, shot, 
trap and 1/f noise studied for devices such 
as diodes, transistors, and resistors. Analytic 
treatment of noise power in linear electronic 
circuits and devices. Treatment of amplitude 
and phase noise in nonlinear systems based 
on noise statistics and frequency characteris¬ 
tics with examples of mixers, phase-locked 
loops, and oscillators. Prerequisite: a course 
in random processes. (2 units) 

ELEN 624. Signal Integrity in IC 
and PCB Systems 

Issues in signal integrity of high-speed digi¬ 
tal circuits; means of identifying signal 
integrity problems; circuit analysis tech¬ 
niques for transient signals in lumped and 
distributed circuits; current measurement 
processes for high-speed signals. Reflection 
and crosstalk; analysis of coupled-line 
systems; VLSI and PCB environments. 
Current design rules and procedures. 

Prerequisites: ELEN 201 and 387. (2 units) 

ELEN 639. Multimedia Data 
Compression II 

Audio compression. Digital audio signal¬ 
processing fundamentals. Nonperceptual 
coding. Perceptual coding. Psychoacoustic 
model. High-quality audio coding. Speech 
coding. Parametric and structured audio 
coding. Audio coding standards such as AC- 
3, MP3, MPEG-2 AAC, and MPEG-4 
audio. Speech coding standards such as 

G.7xx and MPEG-4 speech. (Also listed as 
COEN 339.) Prerequisites: COEN 12 or 
AMTH 377 or equivalent, and AMTH 211 
or equivalent; COEN 338 recommended. 
(2 units) 

ELEN 640. Digital Image 
Processing I 

Digital image representation and acquisi¬ 
tion; Fourier, cosine, and wavelet trans¬ 
forms; linear and nonlinear filtering; image 
enhancement; morphological filtering. 
(Also listed as COEN 340.) Prerequisite: 
ELEN234. (2 units) 

ELEN 640E. Digital Image 
Processing I II 

Same as ELEN 640 and ELEN 643. (Also 
listed as COEN 340.) Prerequisite: ELEN 
234. (4 units) 

ELEN 641. Image and Video 
Compression 

Relationship of digital picture capture, 
communication, and display systems to 
information theory concepts of redundancy, 
rate, and distortion. Lossless coding tech¬ 
niques; Huffman coding, run-length coding 

for two-dimensional signals. Performance of 
lossy compression techniques; DPCM, 
transform coding, subband coding. Appli¬ 

cation to facsimile, video conferencing. 
Prerequisites: ELEN 640 and AMTH 211. 
(2 units) 

ELEN 642. Medical Imaging 

Image formation from noninvasive 
measurements in computerized tomogra¬ 
phy, magnetic resonance imaging, and other 
modalities used clinically and in research. 
Analysis of accuracy and resolution of image 
formation based on measurement geometry 

and statistics. Offered in alternate years. 
Prerequisites: AMTH 211 and either ELEN 
234 or AMTH 358. (2 units) 
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ELEN 643. Digital Image 
Processing it 

Image restoration using least squares meth¬ 
ods in image and spatial frequency domains; 
matrix representations; blind deconvolu¬ 
tion; reconstructions from incomplete data; 
image segmentation methods, three-dimen¬ 
sional models from multiple views. (Also 
listed as COEN 343.) Prerequisite: ELEN 

640. (2 units) 

ELEN 644. Computer Vision I 

Introduction to image understanding, 
sensor models, image enhancement and 
restoration for vision, stereo vision, pattern 
recognition, segmentation, high-level scene 
interpretation, human vision. (Also listed as 
COEN 344.) Offered in alternate years. 
Prerequisites: ELEN 233 or 640, and ELEN 
235 or AMTH 211. (2 units) 

ELEN 645. Computer Vision II 

Current topics in image understanding 
research, 3D vision, regularization, energy 
function minimization; robust techniques, 
neural networks, symbolic processing. (Also 
listed as COEN 345.) Offered in alternate 
years. Prerequisite: ELEN 644. (2 units) 

ELEN 649. Topics in Image 
Processing and Analysis 

(2 units) 

ELEN 697. Research Seminar 
in Digital Systems 

Advanced topics in digital systems design 
and test synthesis. Themes vary yearly: for 
example, memory devices, effect of GaAs on 
performance and reliability, mixing technol¬ 
ogies, etc. Students are expected to investi¬ 
gate current research and practices, and give 
oral presentations. (Also listed as COEN 
397.) Prerequisite: permission of instructor. 

(2 units) 

ELEN 705. Computer-Aided Design 
for Microwaves 

A survey of approaches to CAD and to 
existing CAD software packages. Extensive 
applications in microwaves. Modeling, 
synthesis, algorithms, optimization. Prereq¬ 

uisite: ELEN 144. (2 units) 

ELEN 706. Microwave Circuit 
Analysis and Design 

Microwave circuit theory and techniques. 
Emphasis on microwave integrated circuits 
(MIC) and waveguides. Planar transmission 
lines including microstrip, coplanar 
waveguides, and slotline. Field problems 
formulated into network problems for TEM 
and other structures. Transmission line 
theory, impedance, scattering and transmis¬ 

sion parameters, Smith charts, impedance 
matching, and transformation techniques. 

Prerequisite: ELEN201. (2 units) 

ELEN 707. Passive Microwave 
Devices 

Passive component analysis and design with 

emphasis on MIC. Narrow- and wideband 
filters, couplers, hybrids, and dividers. 
Ferrite and garnet materials. Design of isola¬ 
tors, circulators, phase shifters, and YIG 
filters. Offered in alternate years. Prerequi¬ 

site: ELEN 706. (2 units) 

ELEN 708. Microwave Network 
Synthesis I 

Microwave circuit design. Realizability for 
commensurate networks. Approximation 
methods. Unit-element networks. Prerequi¬ 

sites: ELEN 211 and 212; course work on 
complex variables recommended. (2 units) 

ELEN 709. Microwave Network 
Synthesis II 

Continuation of ELEN 708. Stub-unit- 
element networks. Broadband matching. 
Applications to circuit theory. Laboratory 
CAD work. Offered in alternate years. 

Prerequisite: ELEN 708. (2 units) 

ELEN 711. Active Microwave 
Devices I 

Scattering and noise parameters of micro- 
wave transistors, physics of silicon bipolar 
and gallium arsenide MOSFET transistors, 
device physics, models, and high-frequency 
limitations. Applications to microwave 
amplifier and oscillator designs. Prerequisite: 

ELEN 251. (2 units) 
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ELEN 712. Active Microwave 
Devices II 

Continuation of ELEN 711. Emphasis on 
linear active circuits and computer-aided 
design techniques. Prerequisite: ELEN 711. 
(2 units) 

ELEN 713. Microwave 
Semiconductor 
Circuit Design 

Fundamentals and techniques for nonlinear 
microwave circuit design using Schottky 
diodes and FETs exemplified by Schottky 
diode detector design; design of control 
circuits using PIN diodes and FETs, with 
examples from switches, phase shifters, 
limiters, frequency multipliers, and harmonic 
generators. Offered in alternate years. 
Prerequisite: ELEN 706; ELEN 707 recom¬ 
mended. (2 units) 

ELEN 714. Nonlinear Microwave 
Device Modeling I 

Continuation of ELEN 712. Nonlinear 
models of diodes, bipolar transistors, and 
FETs applied to the design of frequency 
converters, amplifiers, and oscillators. Tech¬ 
niques. Offered in alternate years. Prerequi¬ 
site: ELEN 712. (2 units) 

ELEN 715. Antennas I 

Fundamentals of radiation, antenna pattern, 
directivity and gain. Linear antennas. Linear 
and planar phased arrays. Broadband anten¬ 
nas. Antennas as components of communi¬ 
cations and radar systems. Offered in 
alternate years. Prerequisite: ELEN 201. 
(2 units) 

ELEN 716. Antennas II 

Continuation of ELEN 715. Aperture, horn, 
reflector, and lens antennas. Antenna CAD. 
Moment methods for antenna elements, 
arrays, and complex structures. Scattering. 
Radar cross-section. Antenna measurements. 
Offered in alternate years. Prerequisite: 

ELEN 715. (2 units) 

ELEN 717. Antennas III 

Continuation of ELEN 716. Printed micros¬ 
trip antennas. Large antenna design. High- 
frequency techniques. Geometrical optics. 
Physical optics. Diffraction. Antenna synthe¬ 
sis. Offered in alternate years. Prerequisite: 
ELEN 716. (2 units) 

ELEN 719. Nonlinear Microwave 
Device Modeling II 

MESFET models and parameter extraction, 
oscillators using harmonic balance, oscilla¬ 
tor noise, oscillator load lines, MDS time 
domain solutions, buffered oscillators, low- 
noise oscillators, VCOs and injection- 
locked oscillators. Project. Prerequisite: ELEN 
714. (2 units) 

ELEN 721. Millimeter Wave 
Engineering 

Fundamentals and design of millimeter 
wave circuits and components. Metallic and 
dielectric waveguides. Integrated transmis¬ 
sion lines and passive devices. Solid-state 
millimeter wave circuits including detec¬ 

tors, frequency multipliers, negative resis¬ 
tance amplifiers, and limiters. Prerequisite: 

ELEN707; ELEN 713 recommended. (2 units) 

ELEN 726. Microwave 
MeasurementSy Theory, 
and Techniques 

Theory comprises six classroom meetings 
covering signal flow graphs, error models and 
corrections, S-parameter measurements, scalar 
and vector analyzers, microwave resonator 
measurements, noise figure measurements, 
signal generation and characterization, spec¬ 
trum analyzers, and phase noise measure¬ 
ments. Four laboratory meetings. Offered in 
alternate years. Prerequisite: ELEN 711 or 
713. (2 units) 

ELEN 729. Topics in Electromagnetic 
Field Theory 

(2 units) 



10 
Department of Engineering 

Management and Leadership 

Professor: Robert J. Parden (Chair) 

OVERVIEW 

The engineering management and leadership degree focuses on how we work— 

the management of technical activities through which the manager integrates physical and 

human resources. Technical managers ensure that personal and organizational objectives 

are realized by coupling task and process in the achievement of objectives primarily in 

the areas of research, development, design, operations, testing, marketing, and held 

service. Engineering management and leadership course work encompasses these activities 

and the ways in which they interface with other activities within organizations. 

DEGREE PROGRAM 

The goal of the Santa Clara University Engineering Management and Leadership 

program is to support the development of technical project managers. To this end, 

the programs requires that half of the degree units be devoted to a technical stem, 

drawn from one or more of the other engineering departments. The remaining units 

are in management-leadership related studies. 

Master of Science in Engineering Management 

Admission to the Engineering Management and Leadership Program is open only 

to those who hold an undergraduate degree or graduate degree in engineering or 

computer science. The undergraduate degree must be from a four-year engineering 

program substantially equivalent to Santa Claras. 

Requirements 

At Santa Clara, 45 quarter units are required for the master’s degree. For the engi¬ 

neering management and leadership degree, 20 of these units must be in civil, electrical, 

computer, or mechanical engineering; or applied mathematics; or a combination of 

these. A minimum of 20 units must be undertaken in the engineering management 

sequence. The remaining 5 units may be used for the interdisciplinary engineering 

200 series, or may be taken in either a management or a technical area. Although 

9 units may be transferred from the Santa Clara University Leavey School of Business 

and Administration or another graduate program, in no case may the minimum units 

104 
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taken in the Engineering and Leadership Department be fewer than 16. Note that 

the number of engineering management courses accepted for other degrees in the 

graduate engineering program is restricted to 6 units in the Computer Engineering, 

Electrical Engineering, and Mechanical Engineering programs, and to 10 units in the 

M.S. in engineering degree program. 

The program of studies for engineering management and leadership degree candi¬ 

dates must be submitted to the chair of the Department of Engineering Management 

and Leadership during the first term of enrollment to ensure that all courses undertaken 

are applicable to the degree. Students who take courses that have not been approved 

on their program of studies do so at their own risk, as they may not be counted 

toward completion of the degree. 

Graduate seminars in other departments—ELEN 200, COEN 400, or MECH 

297—are not applicable to the engineering management and leadership degree. 

COEN 288, Software Ethics, does not count as a technical elective. 

In addition to the overall 3.0 GPA graduation requirement, engineering management 

and leadership degree candidates must earn a 3.0 GPA in those courses applied to 

their technical stem and a 3.0 GPA in their engineering management course stem. All 

courses in which a student is enrolled at Santa Clara are included in these calculations. 

COURSE DESCRIPTIONS 

EMGT250. Introduction 
to Engineering 
Management 

Business organizations. The business envi¬ 
ronment, strategies, objectives, decision 
making, organizing, delegation, participation, 

monitoring, and quality control. (2 units) 

EMGT251. Production 
and Operations 
Management 

Planning and controlling operations, opera¬ 
tions strategy, inventory and capacity plan¬ 
ning, forecasting, purchasing, scheduling. 
Facilities, layout, quality assurance. (2 units) 

EMGT253. Production Systems 

This course is designed to provide the knowl¬ 
edge and techniques required to properly 
manage operations and production systems. 
Topics include operations strategies, deci¬ 
sion making, technology management, 
computer-integrated manufacturing. TQM, 
statistical process control, Just-in-Time, capac¬ 
ity and resource planning, simulation, and 

project management. (2 units) 

EMGT255. Accounting and 
Cost Controlfor 
Project Managers 

Accounting records, debit-credit process, 
recording transactions, from transactions to 
statements, balance sheet, income statement, 
funds flow statement, costs, project cost 
controls. (2 units) 

EMGT256. Finance and Budgeting 
for Engineering 
Managers 

Profit planning, return on investment, 
accounting conventions, evaluation of 
economic alternatives, break-even analysis, 
tax environment, capital budgeting, cash flow, 
inventory policy, capital structure, security 
markets, financial controls, finance in general 
management. Prerequisite: EMGT 255 or 
accounting knowledge. (2 units) 
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EMGT257. The Business 
Environment 

The economy; the price system; business 
cycles, money and banking, securities 
markets, business organizations, the corpo¬ 
ration, business functions; marketing tech¬ 
nology, finance, and operations. (2 units) 

EMGT258. Global Marketing 
of Technical Systems 

The problems of meeting different needs in 
different countries without overwhelming 

costs. (2 units) 

EMGT261. Technical Products 
and Profits 

Organizing a technical firm. Creating a busi¬ 
ness plan. Integrating marketing, finance, 
design, manufacturing, and service systems. 

(2 units) 

EMGT263. Marketing of 
Technological Projects 
and Systems 

Product planning, marketing research, 
demand analysis, product strategies, service 
organizations, pricing strategies, inventory 
planning, distribution, a marketing plan, 
product life cycles, sustaining user-inside 

manager communications. (2 units) 

EMGT264. Managing Research 
and Development 

Role of R&D in corporate growth; unique 
characteristics of R&D management; 
financing applied research; measuring 
return on investment; planning for diversifi¬ 
cation; structure of R&D organizations; 
choice of an R&D portfolio; idea genera¬ 
tion process; selecting projects and estab¬ 
lishing objectives; developing technical 
personnel; motivation of personnel; techni¬ 
cal assistance to R&D staff; planning, 
scheduling, and control; project budgets 
and controls; performance appraisal; leader¬ 
ship in research organizations. (2 units) 

EMGT265. Advanced Project 
Management and 
Project Leadership 

Role of project manager as leader. Recom¬ 
mended as a prerequisite to EMGT 330. 

(2 units) 

EMGT269. Human Resources 
Development and the 
Engineering Manager 

Concepts of human resource management, 
the meaning of work, the individual and the 
organization, growth and learning, the 
manager’s role in career/life management, 

human resource strategies. (2 units) 

EMGT270. Effective Oral 
Technical Presentations 

Role of communications, persuasive commu¬ 
nications, speaking as a meeting leader, 
substitutes for reading speeches, purposes 
and effects, selling ideas to one or more persons, 
how to make meetings work. (2 units) 

EMGT271. Effective Written 
Technical 
Communication I 

Cluster writing; pyramid technique; audience 
analysis; opening, body, and end of text; 
technical correspondence; abstracts and 
summaries; presentation patterns for reports 
and proposals; proposal presentation. (2 units) 

EMGT272. Effective Written 
Technical 
Communication II 

Intensive writing practicum, overview of 
writing, mechanics of style, editing tech¬ 
niques, strategies for editing the work of 

others. Prerequisite: EMGT271■ (2 units) 

EMGT273. Group Dynamics in 
Project Management 

Managerial styles and their effect on group 
dynamics. Study of the literature on group 
processes. Managerial styles tested in a labo¬ 

ratory setting. (2 units) 
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EMGT274. Global Strategic 
Thinking 

Decision-making tools to aid in making 
global strategic choices. Team strategic 
thinking. (2 units) 

EMGT275. New Product Develop¬ 
ment Overview 

Business and technical activities required to 
develop competitive new products. Emphasis 
on how to meet the unique needs of indi¬ 
vidual enterprises. (2 units) 

EMGT276. New Product Develop¬ 
ment Overview II 

A continuation of EMGT 275. Emphasis 
on development, preparations for produc¬ 
tion, and commercialization. Prerequisite: 

EMGT275. (2 units) 

EMGT278. Computer Systems for 
Project Scheduling 
and Control 

Specification and configuration of computer- 
based systems for management applications. 
Methods for costing system hardware and 
software, and for assessing computer perfor¬ 
mance. Trade-off analysis of comparative 
computer configurations. (2 units) 

EMGT279. Management of 
Computer-Based Infor¬ 
mation Systems 

In-depth coverage of the problems in managing 
computer-based information systems. Defi¬ 
nition, evaluation, installation, and continu¬ 

ing management of EDP systems. Issues of 
planning and control; the organizational 
impact of computer systems. (2 units) 

EMGT280. Systems Analysis for 
Computer-Basea Infor¬ 
mation Systems 

Detailed design and specification of computer- 
based management information systems. 
Existing systems, economic and organiza¬ 
tional analyses of alternatives, and tools for 
determining user requirements. (2 units) 

EMGT282. The Internet's Impact 
on Global Business 

Internet development. Enabling technologies. 
Trends in Internet commerce. (1 unit) 

EMGT283. Engineering Venture 
Management 

All facets of developing and starting an engi¬ 
neering project venture. Class works as a team 
to develop one new engineering business 
venture considering behavioral, marketing, 
financial, manufacturing, engineering, and 
administrative aspects. (2 units) 

EMGT285. Relationship 
Management 

The management of relationships in a 
supply chain. Integrating product require¬ 
ments from concept through service and 
support. (2 units) 

EMGT288. Management of 
Quality Assurance 

Integrated analysis of the quality assurance 
function. Quality engineering sampling, 
inspection, failure analysis, and preventive 
maintenance. (2 units) 

EMGT289. Total Quality Control 

Quality control programs. Integration of qual¬ 
ity in research, design, development, manu¬ 
facturing, and other operations. (2 units) 

EMGT290. Logistics Systems 
Analysis 

Integration of inventory, transportation, 
order processing, warehousing, and material 
handling using manual or computer 
systems. Facility location for optimization. 
(2 units) 

EMGT291. Management and 
Methods in Reliability 

Concepts in reliability as they apply to the 
efficient operation of an industrial system. 
(2 units) 

EMGT292. Managing Equipment 
Utilization 

Improving equipment utilization, availabil¬ 
ity, reliability, and sustainability. Computer¬ 
ized equipment management systems. 
Preventive maintenance, reliability-centered 
maintenance, and platform ownership. 

(2 units) 
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EMGT293. Advanced Production 
Management 

Examination of the responsibilities of the 
production manager in the technological 
enterprise for providing finished goods to 
meet the quality, price, quantity, and speci¬ 
fication needs of the marketplace. Functions 
of the production manager. Quantitative 
approach to decision making in production 

management. (2 units) 

EMGT294. Management of 
Engineering Proposal 
Activities 

Government procurement process, phases 

of procurement, procurement of large 
systems, request for proposal, and produc¬ 

ing a winning proposal. (2 units) 

EMGT295. Project Planning 

Managerial decision making in project 
management under conditions of varying 

knowledge about the future. Decisions rely¬ 
ing on certainty and decisions based on 
probabilities and made under risk. Situa¬ 
tions in which there is no basis for probabil¬ 
ities; decisions made under conditions of 
uncertainty. Use of applications of decision 
theory to help develop strategies for project 

selection and evaluation. (2 units) 

EMGT296. Risk Management 

There are three fundamental steps: risk 
analysis, risk evaluation, and risk migration 
and management. The acceptable risk 
threshold is defined by the customer and 
management, and identifies the level above 
which risk reduction strategies will be 

implemented. (2 units) 

EMGT 301. Process Facilitation for 
Team Collaboration 

Team problem solving and joint production 
of an integrated document. Prerequisite: 

Completion of a minimum of 10 units in 
engineering management and leadership 

courses; EMGT300. (2 units) 

EMGT302. Advanced Process 
Facilitation 

Team problem solving. Prerequisite: EMGT 

301. (2 units) 

EMGT303. Collaborative Action 
Learning 

Importance of a coalition attitude and func¬ 
tioning as a group to solve contemporary 
complex issues. Concept of continuous learn¬ 
ing through problem solving and critique. 

(2 units) 

EMGT304. Sustaining High- 
Achievement Careers 

Discusses problems and issues involved with 

a lifetime career in a single firm. Adaptabil¬ 

ity and morale issues. (2 units) 

EMGT305. Knowledge Management 

In the gradual shift from manual to mental 
labor, knowledge management has 
appeared. Discusses managing/leading those 
whose principal capability is the use of their 

minds. (2 units) 

EMGT306. Improving Productivity I 

Measurement of productivity. Historical 
approaches. Factors of major importance in 
contemporary society. Establishment of 

baselines for a program. (2 units) 

EMGT299. Master's Research 

Thesis/Special Problems (1-7 units) 

EMGT300. Facilitation Skills 

Introduction to the techniques of group 
facilitation. Utilized in small-group prob¬ 
lem solving. Not open to undergraduate 
students. Prerequisite: At least two years of 
industrial work experience. (2 units) 

EMGT309. Portfolio Management 

Information analysis in order to make choices 
in decision making. Selecting projects in 
product development portfolios by consid¬ 

ering capabilities, technology, and finances. 

(2 units) 
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EMGT 310. Systems Analysis 

Systems approach applied to management 
of technical organizations. Systems analysis, 
process flow, and information systems. 
Search for optimization of the organization 
as a system. Not a modeling course. (2 units) 

EMGT311. Work Systems Design 

Applications to real-time situations. Flow 
and operations studies. Student presenta¬ 
tion of a system for class analysis. (2 units) 

EMGT315. Computer Process Control 

Analysis and design of computer-based 
process control systems. Theory and prac¬ 
tice of computer application: methods of 
automatic data acquisition, signal condi¬ 
tioning, process modeling, and optimiza¬ 
tion techniques. (2 units) 

EMGT316. Computer-Aided 
Manufacturing 

Numerical control fundamentals, components, 
and systems; human-computer-machine 
interfaces; numerical control programming, 
mathematics, and optimization; computer- 
aided manufacturing systems. (2 units) 

EMGT319. Human Interaction I 

Individuals interacting in groups to solve 
problems. Discusses mix of electronic and 
personal elements to achieve goals. (2 units) 

EMGT320. Human Interaction II 

A close look at communications. Personal 
limits. Electronic interfacing. The role of 
communication skills, attitudes, knowledge 
level, and culture in the communication 
process. (2 units) 

EMGT321. Inventions, High Tech, 
and the Law 

Legal aspects of high technology industries. 
(2 units) 

EMGT326. Measuring and 
Evaluating Research 
and Development 

Sustaining an innovative environment while 
monitoring and evaluating project achieve¬ 
ment. The need for measurements. Relating 
to the rest of the organization. Coupling 
evaluation with individual researcher’s 
personal growth. (2 units) 

EMGT327. New Product Definition 

The use of quality function deployment as a 
design system to effectively link a company 

with its customers. How to interview 
customers and generate design concepts 
that meet their needs. (2 units) 

EMGT329. Parallel Thinking 

This workshop-style program will provide 
the tools and coaching engineering leaders 
need to be effective in harnessing the brain¬ 
power of groups. The course will draw 
heavily on the application of the research 
done at Stanford University on precision 
questioning, the work of Edward DeBono, 
and group processing work on high-perfor¬ 
mance systems. (2 units) 

EMGT330. Project Management 
Basics 

Need for project management. Matrix orga¬ 
nization. Project planning and control 
cycle. Planning parameters. Schedule, cost, 
and performance interfacing. Controls. 
Reviews. Corrective and preventive action. 
Reports. Audits. Documentation. Prerequi¬ 
site: EMGT265 recommended. (2 units) 

EMGT331. Strategic Technical 
Management 

Translating strategic plans into action plans 
and ensuring their implementation. Inte¬ 
gration of a process that crosses all organiza¬ 
tional boundaries. Performance objectives 
and priorities, change and discontinuities, 
managed growth, accelerated technology 
transfer. Analyzing competitive technical 
position, collecting and utilizing user/ 
customer information, and change leader¬ 
ship. (2 units) 



110 SCHOOL OF ENGINEERING 

EMGT332. Software Engineering 
Economics 

Goals, life cycle of software engineering. 
COCOMO model, cost-effectiveness anal¬ 
ysis, decision criteria, multiple-goal decisions, 
uncertainties, risk, and cost estimation. 

(2 units) 

EMGT333. Computer-Aided 
Project Management 

Scheduling and control use of a macrocom¬ 
puter database for scheduling, control, and 
information integration. (2 units) 

EMGT338. Software Project 
Management 

Application of project management tech¬ 
niques to software projects. Estimating, 
planning, tracking, and controlling. (2 units) 

EMGT339. Quality Issues in 
Managing Software 

Defects: detection, removal, insertion. 
Assigning responsibilities. Quality and 
schedules. Developing quality skills. Zero 

defects. (2 units) 

EMGT340. Time-Effective 
Software Management 

The management of software projects 
recognizing that this is a continuous change 
activity. Continuous enhancement of a 
product is necessary to remain competitive. 
Focuses on the differences between products 

and projects. (2 units) 

EMGT341. Software Project Metrics 

Application of measurement techniques to 
software development management. The 
GQM paradigm. Product, project, and 
process metrics. The role of statistical qual¬ 
ity control. Reading in the current litera¬ 

ture. (2 units) 

EMGT342. Managing the Software 
Development Process 

The role of process models in software 
development management. Structure and 
application of the SEI Capability Maturity 
Model, SPICE, and other process models. 
Readings in the current literature. (2 units) 

EMGT343. Learning to Lead 

The skills required to become a leader, 
including self-leadership as well as leader¬ 
ship of a small group as a problem-solving 
facilitator. Focuses on broader responsibili¬ 

ties as a career develops; and the Knowledge 
Age, where creativity and rapid innovation 

are dominant. (2 units) 

EMGT351. New Product Develop¬ 
ment Strategic Planning 
and Marketing 

New products in the strategic planning 
process. Developing new product criteria to 
meet enterprise goals. Market segmentation. 
Leveraging investments in new technology. 

(2 units) 

EMGT352. Technical Development 
of New Products 

The design phase of new products. Translat¬ 
ing system specifications into a system 
architecture and detailed subsystems. Func¬ 
tion mapping, benchmarking, and design 
for manufacturing and effective prototyp¬ 

ing. (2 units) 

EMGT353. Introduction to Total 
Quality Management 

The basic tenets of TQM: customer focus, 
continuous improvement, and total partici¬ 
pation. Particular emphasis on using TQM 
to enhance new product development. 

(2 units) 

EMGT354. Innovation, Creativity, 
and Engineering Design 

Research, development, the process of 
discovery, recognizing a need, encouraging 
change, assuming risks, technological feasi¬ 
bility, marketability, and the environment 

for innovation. (2 units) 
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EMGT355. Accelerated Time 
to Market 

The competitive edge, as well as market 
share, goes to the firm that is first to market 
with new products, placing pressure on the 
product development cycle. This course 
addresses the steps to take to compress the 
product development cycle and to achieve 
first-to-market status. (2 units) 

EMGT356. Advanced Management 
of Technology 

A continuation of EMGT 331. Enactment 
of a technology strategy including develop¬ 
ing the firm’s innovative capabilities, and 
creating and implementing a development 
strategy. Prerequisite: EMGT 331 or instruc¬ 
tor permission. (2 units) 

EMGT357. Communications Clinic 

The Communications Clinic focuses on 
writing and presenting in the workplace 
from both theoretical and practical perspec¬ 
tives. Environmental factors supporting or 
preventing clear, concise communications 
will be explored. Strategies for successfully 
communicating technical information will be 
discussed. In addition, students will participate 
in exercises to identify their own strengths 
and weaknesses as writers and speakers. They 
will have ample opportunity to improve 
their skills and to discuss communications 
issues of particular concern to them. (2 units) 

EMGT358. Global Technology 
Development 

Global markets present growth opportuni¬ 
ties for both business and professionals. 
This course approaches the development of 
global technology from the perspective of 
the engineering manager engaged as either 
part of a large corporate team or as an entre¬ 
preneur in small business. The class will 
pursue topics ranging from formal method¬ 
ologies to practical lessons learned from 
industry. (2 units) 

Note: EMGT360—EMGT373 are 2-unit 
seminars that cover various topics of interest 
within a particular area. These courses may be 
taken more than once if topics differ. 

EMGT360. Current Papers in 
EngineeringManagement 
ana Leadership 

Individual topics to be selected in concur¬ 
rence with the instructor. (2 units) 

EMGT362. Topics in Engineering 
Management 

Topics of current interest in engineering 
management and leadership. May be taken 
more than once as the topics change. (2 units) 

EMGT363. Seminar: Managers, 
Leaders, Facilitators, 
Integrators 

(2 units) 

EMGT364. Seminar: Managing for 
Collaborative Action 

(2 units) 

EMGT365. Seminar: Managing 
and Motivating 

(2 units) 

EMGT366. Seminar: Managing to 
Improve Performance, 
Lower Costs, and Reduce 
Time-to-Market 

(2 units) 

EMGT367. Seminar: Managing 
Technical Professionals 

(2 units) 

EMGT368. Seminar: Project 
Management Issues 

Classical project management requirements 
considered in the framework of cross-func¬ 
tional team problem solving. (2 units) 
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EMGT369. Seminar: Knowledge 
Management 

The management/leadership of “Knowers. 

(2 units) 

EMGT370. Seminar: Technical 
Innovation 

(2 units) 

EMGT371. Seminar: Sustaining 
Lifetime Technical 
Careers 

(2 units) 

EMGT372. Seminar: Sustaining 
Technical Vitality 

EMGT373. Engineering 
Entrepreneurial 
Business Leadership 

Fundamental principles mastery, then initi¬ 
ation, design, and documentation of actual 
new technology business enterprises. (4 units) 

EMGT374. Seminar: A Center for 
Technical Professional 
Productivity 

(2 units) 

EMGT397. Master s Thesis Research 

By arrangement. (A maximum of 3 units per 

term and 9 units total) 

(2 units) 
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Department of Mechanical Engineering 

Professors Emeriti: Eugene J. Fisher, R. Ian Murray, Richard K. Pefley 

Professors: Mark D. Ardema, Jorge E. Gonzalez, Michel A. Saad, Terry E. Shoup 

Associate Professors: Timothy K. Hight (Chair), Lee E. Hornberger 

Assistant Professor: Drazen Fabris 

Research Assistant Professor: Christopher A. Kitts 

OVERVIEW 

The Department of Mechanical Engineering is dedicated to delivering up-to-date, 

high-quality courses across a broad range of the discipline to meet the needs of both 

part- and full-time graduate students. These courses are concentrated in five technical 

areas: (1) design and analysis of thermofluid systems; (2) analysis and control of 

dynamic systems; (3) robotics and mechatronic systems; (4) mechanical design; and 

(3) materials engineering. Educational efforts are channeled to expand the skills of 

prospective and practicing engineers not only in understanding fundamentals, but 

also in developing competence in analyzing engineering systems. The department 

offers graduate degrees at the master’s, engineer’s, and doctorate levels, as well as 

certificates. 

MASTER OF SCIENCE PROGRAMS 

All students in the M.S. Mechanical Engineering Program are required to take 

MECH 202 at the beginning of their program of studies and must complete at least 

two sequences of two courses in applied mathematics. All students must also satisfy 

the professional practice requirement. 

Students must select one of the five options and develop a program of studies with 

an advisor (names of faculty available under each option are listed after the program title). 

The requirements for all options may be adjusted on the basis of the student’s previous 

work; however, any adjustment must be approved by the departmental advisor. 

All full-time students are required to complete a thesis or capstone project for 

their degree. 

113 
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Dynamics and Controls (Ardema) 

The program of studies for the dynamics and controls option must include the 

following courses: 

• MECH 203 and 204 Analytical Dynamics I and II; or MECH 214, 213, and 216 

Advanced Dynamics I, II, and III 

• MECH 305 Vibrations I or MECH 141 Dynamic Systems II 

• MECH 217 Introduction to Control, and MECH 218 Guidance and Control I 

or MECH 142 Dynamic Systems III 

• MECH 266 Fundamentals of Fluid Mechanics 

In addition, the program must include at least four of the following sequences 

of courses: 

• MECH 203 and 204 Analytical Dynamics I and II 

• MECH 214, 215, and 216 Advanced Dynamics I, II, and III 

• MECH 301 Noise and Vibration Control and Monitoring I 

• MECH 315 and 316 Advanced Digital Control Systems I and II 

• MECH 323 and 324 Modern Control System Design I and II 

• MECH 337 and 338, Robotics I and II 

• MECH 429 and 430 Optimization of Dynamic Systems I and II 

• MECH 431 Aircraft Flight Dynamics and Performance and MECH 432 Rocket 

and Spacecraft Dynamics 

Materials Engineering (Hornberger) 

The program of studies for the materials engineering option must include the 

following courses: 

• MECH 256 Introduction to Biomaterials 

• MECH 330, 331, and 332 Structure and Properties of Modern Materials I, II, 

and III 

• MECH 281 Fracture Mechanics and Fatigue 

• MECH 299 Thesis or 290 Capstone Project 

• MECH 333 Experiments in Materials Science 

• MECH 345 Modern Instrumentation and Experimentation 
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The following courses are recommended for this option: 

• MECH 273 Designing with Plastic Materials 

• MECH 274 Processing Plastic Materials 

• MECH 277 Injection Mold Tool Design 

• MECH 350 and 351 Composite Materials I and II 

• AMTH 210 Introduction to Probability I and AMTH 211 Continuous Probability 

• AMTH 217 Design of Scientific Experiments and AMTH 219 Analysis of 
Scientific Experiments 

• AMTH 218 Process Troubleshooting and Control 

• ELEN 270 Introduction to IC Materials 

• ELEN 271 Microsensors: Components and Systems 

• ELEN 272 IC Fabrication and Characterization I (hands-on laboratory) 

• ELEN 273 IC Fabrication and Characterization II (hands-on laboratory) 

• ELEN 274 and 275 Integrated Circuit Fabrication Processes I and II 

• ELEN 276 Integrated Circuits Devices and Technology 

• ELEN 277 IC Assembly and Packaging Technology 

• ELEN 278 Package Electrical Modeling and Signal Integrity 

• ELEN 390 Semiconductor Device Technology Reliability 

• CENG 205, 206, and 207 Finite Element Methods I, II, and III 

• CENG 229 Mechanical Properties of Materials 

Mechanical Design (Hight, Shoup) 

The program of studies for the mechanical design option must include the follow¬ 

ing courses: 

• CENG 205, 206, and 207 Finite Element Methods I, II, and III 

• MECH 275 Design for Competitiveness 

• MECH 285 Computer-Aided Design of Mechanisms 

• MECH 325 and 326 Computational Geometry for Computer-Aided Design 

and Manufacture I and II 

• MECH 415 Optimization in Mechanical Design 
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The following courses are recommended sequences for this option: 

• MECH 207, 208, and 209 Advanced Mechatronics I, II, and III 

• MECH 273 and 274 Designing with Plastic Materials and Processing Plastic 

Materials 

• MECH 281 Fracture Mechanics and Fatigue 

• MECH 330, 331, and 332 Structure and Properties of Modern Materials I, II, 

and III 

Robotics and Mechatronic Systems (Kitts) 

The program of studies for the robotics and mechatronics option must include 

the following courses: 

• MECH 207, 208, and 209 Advanced Mechatronics I, II, III 

• MECH 337 and 338 Robotics I, II 

• MECH 299 Thesis or 290 Capstone Project 

The student must also choose one of the following 2-course sequences: 

• MECH 218 and 219 Guidance and Control I, II 

• MECH 315 and 316 Advanced Digital Control Systems I, II 

• MECH 323 and 324 Modern Control System Design I, II 

The student shall also select four of the following elective courses: 

• MECH 339 Robotics III 

• MECH 345 Modern Instrumentation and Experimentation 

• MECH 218 Guidance and Control I 

• MECH 219 Guidance and Control II 

• MECH 315 Advanced Digital Control Systems I 

• MECH 316 Advanced Digital Control Systems II 

• MECH 323 Modern Control System Design I 

• MECH 324 Modern Control System Design II 

• MECH 275 Design for Competitiveness 

• MECH 311 Modeling and Control ofTelerobotic Systems 

• MECH 329 Introduction to Intelligent Control 
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Thermofluids (Fabris, Gonzalez) 

The program of studies for the thermofluids option must include the following 

courses: 

• MECH 225 and 226 Gas Dynamics I and II 

• MECH 266 Fundamentals of Fluid Mechanics 

• MECH 270 and 271 Viscous Flow I and II 

The program must also include any five of the following courses: 

• MECH 228 Equilibrium Thermodynamics 

• MECH 230 Statistical Thermodynamics 

• MECH 236 Conduction Heat Transfer 

• MECH 238 Convective Heat and Mass Transfer I 

• MECH 240 Radiation Heat Transfer I 

• MECH 268 Computational Fluid Mechanics I 

DOCTOR OF PHILOSOPHY PROGRAM 

The doctor of philosophy (Ph.D.) degree is conferred by the School of Engineering 

primarily in recognition of competence in the subject field and the ability to investigate 

engineering problems independently, resulting in a new contribution to knowledge 

in the field. 

See the section on Academic Regulations for details on admission and general 

degree requirements. The following departmental information augments the general 

School of Engineering requirements. 

Academic Advisor 

A temporary academic advisor will be provided to the student upon admission. 

The student and advisor must meet prior to registration for the second quarter to 

complete a preliminary program of studies, which will be determined largely by the 

course work needed preparatory to the preliminary exam. 

Preliminary Exam 

A preliminary written exam is offered at least once per year by the School of Engi¬ 

neering as needed. The purpose is to ascertain the depth and breadth of the students 

preparation and suitability for Ph.D. work. Each student in mechanical engineering 

must take an exam in mathematics and any four from the following list of optional 

topics: fluid mechanics, heat transfer, strength of materials, dynamics, design, 

controls, vibrations, finite element analysis, material science, and thermodynamics. 
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ENGINEER’S DEGREE PROGRAM 

The Department of Mechanical Engineering offers an Engineer’s Degree program. 

Details on admissions and requirements are shown in the Academic Regulations 

section. Students interested in this program should seek individual advice from the 

department chair prior to applying. 

CERTIFICATE PROGRAMS 

Manufacturing 

This program provides the background to understand and utilize modern tools 

such as computer-aided manufacturing and statistical analysis. 

Required Courses (12 units) 

• MECH 207 Advanced Mechatronics I (2 units) 

• MECH 208 Advanced Mechatronics II (2 units) 

• MECH 209 Advanced Mechatronics III (2 units) 

• MECH 275 Design for Competitiveness (2 units) 

• AMTH 217 Design of Scientific Experiments (2 units) 

• AMTH 219 Analysis of Scientific Experiments (2 units) 

Elective Courses (4 units) 

• MECH 273 Designing with Plastic Materials (2 units) 

• MECH 274 Processing Plastic Materials (2 units) 

• MECH 277 Injection Mold Tool Design (2 units) 

• MECH 279 Introduction to CNC I (2 units) 

• MECH 280 Introduction to CNC II (2 units) 

Materials Engineering 

This program covers the tools and concepts needed for the analysis of modern 

engineering materials 

Required Courses (12 units) 

• MECH 330 Structure and Properties of Modern Materials I (2 units) 

• MECH 331 Structure and Properties of Modern Materials II (2 units) 

• MECH 332 Structure and Properties of Modern Materials III (2 units) 

• MECH 281 Fracture Mechanics and Fatigue (2 units) 

• MECH 333 Experiments in Materials Science (2 units) 

• MECH 345 Modern Instrumentation and Experimentation (2 units) 
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Elective Courses (4 units) 

• MECH 273 Designing with Plastic Materials (2 units) 

• MECH 274 Processing Plastic Materials(2 units) 

• MECH 277 Injection Mold Tool Design (2 units) 

• MECH 350 and 351 Composite Materials I and II (4 units) 

• AMTH 210 Introduction to Probability I and AMTH 211 Continuous Probability 

(4 units) 

• AMTH 217 Design of Scientific Experiments and AMTH 219 Analysis of 

Scientific Experiments (4 units) 

• AMTH 218 Process Troubleshooting and Control (2 units) 

Mechanical Design Analysis 

This certificate program covers tools used in the analysis of design concepts, 

including finite element analysis, optimization, and computational geometry. 

Required Courses (12 units) 

• CENG 205 Finite Element Methods I (2 units) 

• CENG 206 Finite Element Methods II (2 units) 

• CENG 207 Finite Element Methods III (2 units) 

• MECH 325 Computational Geometry for Computer-Aided Design and 

Manufacture I (2 units) 

• MECH 326 Computational Geometry for Computer-Aided Design and 

Manufacture II (2 units) 

• MECH 415 Optimization in Mechanical Design (2 units) 

Elective Courses (4 units) 

• AMTH 220 Numerical Analysis I (2 units) 

• AMTH 221 Numerical Analysis II (2 units) 

• AMTH 308 Mathematical Modeling I (2 units) 

• AMTH 309 Mathematical Modeling II (2 units) 

• AMTH 370 Optimization Techniques I (2 units) 

• AMTH 371 Optimization Techniques II (2 units) 

• CENG 211 Advanced Strength of Materials (4 units) 

• CENG 214 Theory of Elasticity (4 units) 

• CENG 222 Advanced Structural Analysis (4 units) 

• MECH 268 Computational Fluid Mechanics I (2 units) 

• MECH 269 Computational Fluid Mechanics II (2 units) 
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Dynamics 

This certificate program includes a strong base in dynamics and vibrations, and 

applications in optimization or dynamics of aircraft or spacecraft (depending on the 

chosen elective courses). 

Required Courses (12 units) 

• MECH 203 Analytical Dynamics I (2 units) 

• MECH 204 Analytical Dynamics II (2 units) 

• MECH 214 Advanced Dynamics I (2 units) 

• MECH 213 Advanced Dynamics II (2 units) 

• MECH 216 Advanced Dynamics III (2 units) 

• MECH 305 Vibrations I (2 units) 

Elective Courses (4 units) 

• MECH 306 Vibrations II (2 units) 

• MECH 429 Optimization of Dynamic Systems I (2 units) 

• MECH 430 Optimization of Dynamic Systems II (2 units) 

• MECH 431 Aircraft Flight Dynamics and Performance (2 units) 

• MECH 432 Rocket and Spacecraft Dynamics (2 units) 

Controls 

This certificate program covers classical and modern control system design and 

analysis. Specialization in digital controls or aerospace applications is possible with a 

suitable choice of electives. 

Required Courses (8 units) 

• MECH 217 Introduction to Control (2 units) 

• MECH 218 Guidance and Control I (2 units) 

• MECH 323 Modern Control System Design I (2 units) 

• MECH 324 Modern Control System Design II (2 units) 

Elective Courses (8 units) 

• AMTH 245 Linear Algebra I (2 units) 

• AMTH 246 Linear Algebra II (2 units) 

• MECH 219 Guidance and Control II (2 units) 

• MECH 315 Advanced Digital Control Systems I (2 units) 
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• MECH 316 Advanced Digital Control Systems II (2 units) 

• MECH 329 Introduction to Intelligent Control (2 units) 

• MECH 429 Optimization of Dynamic Systems I (2 units) 

• MECH 430 Optimization of Dynamic Systems II (2 units) 

• MECH 431 Aircraft Flight Dynamics and Performance (2 units) 

• MECH 432 Rocket and Spacecraft Dynamics (2 units) 

Thermofluids 

This certificate program provides background for the analysis of thermofluid 

systems. 

Required Courses (12 units) 

• MECH 223 Gas Dynamics I (2 units) 

• MECH 226 Gas Dynamics II (2 units) 

• MECH 266 Fundamentals of Fluid Mechanics (2 units) 

• MECH 228 Equilibrium Thermodynamics (2 units) 

• MECH 236 Conduction Heat Transfer (2 units) 

• MECH 270 Viscous Flow I (2 units) 

Elective Courses (4 units) 

• MECH 202 Mathematical Methods in Mechanical Engineering (2 units) 

• MECH 230 Statistical Thermodynamics (2 units) 

• MECH 238 Convective Heat and Mass Transfer I (2 units) 

• MECH 240 Radiation Heat Transfer I (2 units) 

• MECH 271 Viscous Flow II (2 units) 

• MECH 268 Computational Fluid Mechanics I (2 units) 

• MECH 288 Energy Conversion I (2 units) 

• MECH 289 Energy Conversion II (2 units) 

Mechatronics Systems Engineering 

This certificate program introduces students to the primary technologies and 

analysis techniques relevant to the development of electro-mechanical devices. A 

background in mechatronics is particularly relevant to engineers working in fields 

that range from production line automation to robotic manipulators to aerospace 

vehicles. 
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Required Courses (8 units) 

• MECH 207 Advanced Mechatronics I (2 units) 

• MECH 208 Advanced Mechatronics II (2 units) 

• MECH 209 Advanced Mechatronics III (2 units) 

• MECH 217 Introduction to Control (2 units) 

Elective Courses (8 units) 

• MECH 310 Advanced Mechatronics IV (2 units) 

• MECH 337 Robotics I (2 units) 

• MECH 338 Robotics II (2 units) 

• MECH 339 Robotics III (2 units) 

• MECH 345 Modern Instrumentation (2 units) 

• MECH 218 Guidance and Control I (2 units) 

• MECH 219 Guidance and Control II (2 units) 

• MECH 315 Advanced Digital Control Systems I (2 units) 

• MECH 316 Advanced Digital Control Systems II (2) units 

• MECH 323 Modern Control System Design I (2 units) 

• MECH 324 Modern Control System Design II (2 units) 

• MECH 275 Design for Competitiveness (2 units) 

• MECH 311 Modeling and Control ofTelerobotic Systems (4 units) 

• MECH 329 Intelligent Control (2 units) 

Any independent study or capstone course would also be suitable as one of the 

elective courses. 

Advanced Technology 

This certificate is particularly suitable for persons who need to complete the program 

in two full-time quarters in order to gain new skills and competencies quickly. This 

program is highly flexible and is customized for each student through close consulta¬ 

tion between the student and an academic advisor. The requirements are 16 units of 

graduate course work with at least 12 units from the mechanical engineering depart¬ 

ment and at most 4 units from the engineering management department. 
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MECHANICAL ENGINEERING LABORATORIES 

The Mechanical Engineering laboratories contain facilities for instruction and research 

in the fields of manufacturing, materials science, fluid mechanics, thermodynamics, 

heat and mass transfer, combustion, instrumentation, vibration and control systems, 

and design for extreme environments. 

The CAM and Prototyping Lab consists of two machine shops and a prototyping 

area. One machine shop is dedicated for student use for design and research projects. 

The second is a teaching lab used for undergraduate and graduate instruction. Both 

are equipped with modern machine tools, such as lathes and milling machines. The 

teaching lab also houses both 2-axis and 3-axis computer numerically controlled 

(CNC) vertical milling machines, as well as a CNC lathe. Current CAM software is 

available for ease of programming. The prototyping area is equipped with a Stratasys 

FDM 3000 rapid prototyping system that utilizes fused deposition modeling to 

create plastic prototypes from CAD generated models. Also available are a Cyberware 

laser scanner and a Microscribe touch scanner for capturing 3D data points to facilitate 

reverse engineering or data acquisition from existing components. 

The Engine Lab contains a variety of internal combustion engines installed on 

dynamometer stands that can be used for studies of diesel and spark-ignition engines. 

The facilities include a chassis dynamometer, and instrumentation for evaluating 

engine performance, measuring exhaust gas emissions, and measuring noise. Studies 

can be conducted using a variety of fuels. 

The Fluid Dynamics/Thermal Science Lab contains equipment to illustrate the 

principles of fluid flow and heat transfer, and to familiarize students with hydraulic 

machines, refrigeration cycles, and their instrumentation. The lab also contains a 

subsonic wind tunnel equipped with an axial flow fan with adjustable pitch blades to 

study aerodynamics. Research tools include modern non-intrusive flow measurement 

systems. 

The Instrumentation Lab contains seven computer stations equipped with state- 

of-the-art, PC-based data acquisition hardware and software systems. A variety of 

transducers and test experiments for making mechanical, thermal, and fluid measure¬ 

ments are part of this lab. 

In the Materials and Manufacturing Lab, students are exposed to a variety of materials 

characterization and manufacturing equipment. Manufacturing processes covered are 

aluminum sand casting, composite laminate manufacture, plastic casting, and vacuum 

forming and injection molding. Materials test equipment includes tensile, impact, 

and hardness testers, differential thermal analyzers, photoelastic analyzers, and a scanning 

electron microscope. 

In the Plastics Recycling Lab, faculty and students design, manufacture, and test 

products made from plastic waste. The laboratory is fully equipped to manufacture 

plastic parts from waste and is also equipped with a plastic grinder. 

The Robotic Systems Laboratory is an interdisciplinary laboratory specializing in 

the design, control, and teleoperation of highly capable robotic systems for scientific 

discovery, technology validation, and engineering education. Laboratory students 

develop and operate systems that include spacecraft, underwater robots, aircraft, and 

land rovers. These projects serve as ideal testbeds for learning and conducting 

research in mechatronic system design, guidance and navigation, command and 

control systems, and human-machine interfaces. 
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The Vibrations and Control Systems Lab is equipped with two flexible test systems. 

One is capable of single- or multi-DOF modes, free or forced motion, and adjustable 

damping. The other is an inverted pendulum. Both systems can be controlled by a 

wide variety of control algorithms and are fully computer-connected for data acquisi¬ 

tion and control. 

COURSE DESCRIPTIONS 

Undergraduate Courses 

MECH10. Graphical Communica¬ 
tion in Design 

Introduction to the design process and 
graphical communications tools used by 
engineers. Documentation of design 

through freehand sketching and engineer¬ 
ing drawings. Basic descriptive geometry. 
Computer-aided design as a design tool. 
Conceptual design of individual projects 
presented in poster format. Computer labo¬ 

ratory. (5 units) 

MECH 11. Materials and Manufac¬ 
turing Processes 

Properties of common metals, alloys, and 
plastics. Manufacturing processes and their 
use in the production of mechanical 
components. Laboratory. Prerequisite: 

MECH 10. (5 units) 

MECH 15. Introduction to 
Material Science 

Physical basis of the electrical, mechanical, 
and thermal behavior of solids. Relations 
between atomic structure and physical 
properties. Theory of dislocations, vacan¬ 
cies, and other defects and their effect on 
physical properties. Laboratory. Prerequi¬ 
sites: MECH 11, Chemistry 11, Physics 33, 

and CE 41. (5 units) 

MECH 114. Machine Design I 

Analysis and design of mechanical systems 
for safe operation. Stress and deflection 
analysis. Failure theories for static loading 
and fatigue failure criteria. Team design 
projects begun. Formal conceptual design 
reports required. Prerequisites: MECH 15 

and CENG 43. (4 units) 

MECH 115. Machine Design II 

Continuation of MECH 114. Treatment of 

basic machine elements (e.g., bolts, springs, 
gears, bearings). Design and analysis of 
machine elements for static and fatigue 
loading. Team design projects completed. 
Design prototypes and formal final report 
required. Prerequisite: MECH 114. (4 units) 

MECH 121. Thermodynamics I 

Definitions of work, heat, and energy. First 
and second laws of thermodynamics. Prop¬ 
erties of pure substances. Application to 
fixed mass systems and control volumes. 
Irreversibility and availability. Prerequisite: 

Physics 33. (4 units) 

MECH 122. Fluid Mechanics I 

Fluid properties and definitions. Fluid stat¬ 
ics, forces on submerged surfaces, manome¬ 
try. Streamlines and the description of flow 
fields. Euler’s and Bernoulli’s equations. 
Mass, momentum, and energy analysis with 
a control volume. Laminar and turbulent 

flows. Loses in pipes and ducts. Dimen¬ 
sional analysis and similitude. Laboratory. 

Co-requisite: MECH 140. (5 units) 
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MECH123. Heat Transfer 

Introduction to the concepts of conduction, 
convection, and radiation heat transfer. 
Application of these concepts to engineering 
problems. Laboratory. Prerequisites: MECH 
121 and 122. (5 units) 

MECH 131. Thermodynamics II 

Thermodynamic potentials and availability 
concepts. Thermodynamic cycles. Nonreac¬ 
tive mixtures. Reactive mixtures with empha¬ 
sis on the thermodynamics of combustion 
and chemical equilibrium. Laboratory. 
Prerequisite: MECH 121. (5 units) 

MECH 132. Fluid Mechanics II 

Introduction to gas dynamics. Concepts of 
lift and drag. Mechanics of laminar and 
turbulent flow. Introduction to boundary 
layer theory. Application to selected topics 
in lubrication theory, aerodynamics, turbo¬ 
machinery, and pipe networks. Offered 
every other year. Prerequisites: MECH 121 
and 122. (4 units) 

MECH 140. Dynamic Systems I 

Newtonian dynamics of rigid bodies. Kine¬ 
matics of points and reference frames. 
Motion relative to noninertial frames. 
Linear and angular momentum. Newton’s 
laws of motion. Moments and products of 
inertia. Work and energy methods. Impulse 
and momentum. Applications to engineer¬ 

ing systems. Prerequisites: Physics 31, AMTH 
106, and MECH 10. (4 units) 

MECH 141. Dynamic Systems II 

Fixed-axis rotation, gyroscopic motion. 
Fundamental characteristics of linear 
systems via analysis of simple electrical and 
mechanical models. Forced and natural 
response. Mechanical vibrations, circuit 
analysis, and electromechanical systems 
such as AC/DC motors. Laboratory. Prereq¬ 
uisite: MECH 140. (5 units) 

MECH 142. Dynamic Systems III 

Modeling of physical systems. Analysis of 
linear feedback control systems by classical 
methods. Synthesis and design of control 
systems that satisfy certain stability and time- 
response criteria. Introduction to analysis 
and design by state-space methods. Labora¬ 
tory. Prerequisite: MECH 141. (5 units) 

MECH 143. Mechatronics 

Introduction to the behavior, design, and 
integration of electromechanical compo¬ 
nents and systems. Review of appropriate 
electronic components/circuitry, mechanism 
configurations, and programming 
constructs. Use and integration of transduc¬ 
ers, microcontrollers, and actuators. (Also 
listed as ELEN 123.) Prerequisite: ELEN50. 

(5 units) 

MECH 145. Introduction to 
Aerospace Engineering 

Basic design and analysis of atmospheric 
flight vehicles. Principles of aerodynamics, 
propulsion, structures and materials, flight 
dynamics, stability and control, mission 
analysis, and performance estimation. 
Introduction to orbital dynamics. Offered 
every other year. Prerequisites: MECH 121, 
122, and 140. (4 units) 

MECH 146. Mechanism Design 

Kinematic analysis and synthesis of planar 
mechanisms. Graphical synthesis of linkages 
and cams. Graphical and analytical tech¬ 
niques for the displacement, velocity, and 
acceleration analysis of mechanisms. 
Computer-aided design of mechanisms. 
Three or four individual mechanism design 
projects. Offered every other year. Prerequi¬ 
site: junior standing in mechanical engineer¬ 
ing. (4 units) 
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MECH151. Finite Element Theory 
and Applications 

Basic introduction to finite elements; direct 
and variational basis for the governing equa¬ 
tions; elements and interpolating functions. 
Applications to general field problems— 
elasticity, fluid mechanics, and heat transfer. 
Extensive use of software packages. Offered 
every other year. Prerequisites: COEN 44 

andAMTH106. (4 units) 

MECH 160. Modern Instrumenta¬ 
tion for Engineers 

Introduction to engineering instrumenta¬ 
tion, computer data acquisition hardware 

and software, sampling theory, statistics, 
and error analysis. Laboratory work spans 
the disciplines of mechanical engineering: 
dynamics, fluids, heat transfer, and controls, 
with an emphasis on report writing and 
experimental design. Prerequisites: MECH 

122 and senior standing. (4 units) 

MECH 188. Co-op Education 

Practical experience in a planned program 
designed to give students work experience 
related to their academic field of study and 
career objectives. Satisfactory completion of 
the assignment includes preparation of a 
summary report on co-op activities. P/NP 
grading. May be taken twice. May be taken 
for graduate credit. Additional fees required. 

(2 units) 

MECH 189. Co-op Technical Report 

Credit given for a technical report on a 
specific activity such as a design or a 
research project, after completing the co-op 
assignment. Approval of department co-op 
advisor required. Letter grade based on 
content and presentation quality of report. 
May be taken twice. May be taken for grad¬ 

uate credit. (2 units) 

MECH 190. Independent Study 

Investigation of a mechanical engineering prob¬ 
lem and presentation of the results. Arrange¬ 
ment with a faculty advisor is required. 

Prerequisite: senior standing. (2—4 units) 

MECH 194. Advanced Design I: 
Tools 

Design tools basic to all aspects of mechani¬ 
cal engineering, including design methodol¬ 

ogy, computer design tools, CAD, finite 
element method, simulation, CAM/robot- 
ics, engineering economics, and decision 
making. Senior design projects begun. 
Elements of technical writing. Prerequisite: 

MECH 115. (4 units) 

MECH 195. Advanced Design II: 
Implementation 

Implementation of design strategy. Detail 
design and fabrication of senior design 
projects. Quality control, testing and evalu¬ 
ation, standards and specifications, and human 
factors. Prerequisite: MECH 194. (4 units) 

MECH 196. Advanced Design III: 
Completion and 
Evaluation 

Design projects completed, assembled, 
tested, evaluated, and judged, with oppor¬ 
tunities for detailed reevaluation by the 
designers. Elements of technical writing. 
Final written report required. Prerequisite: 

MECH 195. (4 units) 

MECH 199. Directed Research 

Investigation of an engineering problem 
and writing an acceptable thesis. Confer¬ 
ences as required. Prerequisite: senior stand¬ 
ing in mechanical engineering. (2—4 units) 
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Graduate Courses 

MECH202. Mathematical Methods 
in Mechanical 
Engineering 

Analytic solution of ordinary differential 
equations. Fourier series. Analytic solution 
of linear partial differential equations by 
separation of variables. Numerical solution 
of ordinary differential equations by itera¬ 
tive and direct methods. Review of vectors 
and introduction to vector calculus. Intro¬ 
duction to complex variables. (Also listed as 
AMTH 202.) (2 units) 

MECH203. Analytical Dynamics I 

Virtual displacement and virtual work, 
D’Alemberts principle, Hamilton’s principle, 
generalized coordinates, Lagrange’s equations, 
treatment of constraints. Applications to central 
force motion, gyrodynamics, and other mechan¬ 
ical systems. Prerequisite: MECH 140. (2 units) 

MECH204. Analytical Dynamics II 

Variational principles, Gibbs-Appell equa¬ 
tions, Hamilton’s equations, Hamilton- 
Jacobi theorem. Stability of motion. Impul¬ 
sive motion. Systems with varying mass, 
special relativity, and other advanced topics. 
Applications to mechanical systems. Prereq¬ 
uisite: MECH 203. (2 units) 

MECH207. Advanced 
Mechatronics I 

Theory of operation, analysis and imple¬ 
mentation of fundamental physical and 
electrical device components: basic circuit 
elements, transistors, op-amps, sensors, 
electro-mechanical actuators. Application to 
the development of simple devices. Prereq¬ 
uisite: MECH 141 or ELEN 100. (2 units) 

MECH208. Advanced 
Mechatronics II 

Theory of operation, analysis and imple¬ 
mentation of fundamental controller imple¬ 
mentations: analog computers, digital state 
machines, microcontrollers. Application to 
the development of closed-loop control 
systems. Prerequisites: MECH 207 and 217. 
(2 units) 

MECH209. Advanced 
Mechatronics III 

Electro-mechanical modeling and system 
development. Introduction to mechatronic 
support subsystems: power, communica¬ 
tions. Fabrication techniques. Functional 
implementation of hybrid systems involving 
dynamic control and command logic. 
Prerequisite: MECH 208. (2 units) 

MECH 214. Advanced Dynamics I 

Partial differentiation of vector functions in a 
reference frame. Configuration constraints. 
Generalized speeds. Motion constraints. 
Partial angular velocities and partial linear 
velocities. Inertia scalars, vectors, matrices, 
and dyadics; principal moments of inertia. 
Prerequisites: MECH 140 and AMTH 106. 
(2 units) 

MECH 215. Advanced Dynamics II 

Generalized active forces. Contributing and 
noncontributing interaction forces. Gener¬ 
alized inertia forces. Relationship between 
generalized active forces and potential 
energy; generalized inertia forces and kinetic 
energy. Prerequisite: MECH 214. (2 units) 

MECH 216. Advanced Dynamics III 

Dynamical equations of motion. Lineariza¬ 
tion. Steady motion and motions resem¬ 
bling states of rest. Integrals of equations of 
motion. Determination of constraint forces 
and constraint torques. Prerequisite: MECH 

215. (2 units) 

MECH 217. Introduction to Control 

Laplace transforms, block diagrams, model¬ 
ing of control system components and kine¬ 
matics, and dynamics of control systems, 
and compensation. Frequency domain tech¬ 
niques such as root-locus, gain-phase, Nyquist 
and Nichols diagrams used to analyze 
control systems applications. Prerequisite: 
AMTH 106. (2 units) 
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MECH 218. Guidance and Control I 

Modern and classical concepts for synthesis 
and analysis of guidance and control 

systems. Frequency and time domain meth¬ 
ods for both continuous-time and sampled 
data systems. Compensation techniques for 
continuous-time and discrete-time control 

systems. Prerequisite: MECH 217, 142, or 

consent of instructor. (2 units) 

MECH 219. Guidance and 
Control II 

Continuation of MECH 218. Design and 
synthesis of digital and continuous-time 

control systems. Nonlinear control system 
design using phase plane and describing 
functions. Relay and modulator controllers. 

Prerequisite: MECH 218. (2 units) 

MECH225. Gas Dynamics I 

Flow of compressible fluids. One-dimen¬ 
sional isentropic flow, normal shock waves, 
frictional flow. Prerequisites: MECH 121 

and 132. (2 units) 

MECH226. Gas Dynamics II 

Continuation of MECH 225. Flow with 
heat interaction and generalized one¬ 
dimensional flow. Oblique shock waves and 
unsteady wave motion. Prerequisite: MECH 

225. (2 units) 

MECH228. Equilibrium 
Thermodynamics 

Principles of thermodynamic equilibrium. 
Equations of state, thermodynamic poten¬ 
tials, phase transitions, and thermodynamic 

stability. Prerequisite: MECH 131 or equiva¬ 

lent. (2 units) 

MECH230. Statistical 
Thermodynamics 

Kinetic theory of gases. Maxwell-Boltz- 
mann distributions, thermodynamic prop¬ 
erties in terms of partition functions, 
quantum statistics, and applications. Prereq¬ 
uisites: AMTH106 and MECH 121. (2 units) 

MECH234. Combustion Technology 

Theory of combustion processes. Reaction 

kinetics, flame propagation theories. 
Emphasis on factors influencing pollution. 

Prerequisites: AMTH 106 and MECH 131. 

(2 units) 

MECH236. Conduction Heat 
Transfer 

Flow of heat through solid and porous 
media for steady and transient conditions. 
Consideration of stationary and moving 

heat sources. Prerequisites: AiMTH 106 and 

MECH 123. (2 units) 

MECH238. Convective Heat and 
Mass Transfer I 

Solutions of basic problems in convective 
heat and mass transfer including boundary 
layers and flow in pipes. Prerequisites: 

MECH 123 and 266. (2 units) 

MECH239. Convective Heat and 
Mass Transfer II 

Application of transfer theory to reacting 
boundary layers, ablating and reacting 
surfaces, multicomponent diffusion. Intro¬ 
duction of modern turbulence theory to 
predict fluctuations and other flow proper¬ 

ties. Prerequisite: MECH 238. (2 units) 

MECH240. Radiation Heat 
Transfer I 

Introduction to concepts of quantum 
mechanics, black body behavior, and radi¬ 
ant heat exchange between bodies. Prerequi¬ 

site: MECH 123. (2 units) 

MECH 241. Radiation Heat 
Transfer II 

Treatment of gaseous radiation in enclo¬ 
sures. Solutions of transfer equation in vari¬ 
ous limits and for different molecular 
radiation models. Gray and nongray appli¬ 
cations. Mathematical techniques of solu¬ 

tions. Prerequisite: MECH 240. (2 units) 
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MECH254. Introduction to 
Biomechanics 

Overview of basic human anatomy, physiol¬ 
ogy, and anthropometry. Applications of 
mechanical engineering to the analysis of 
human motion, function, and injury. 
Review of issues related to designing devices 
for use in or around the human body 
including safety, biocompatibility, ethics, 
and FDA regulations. Offered every other 
year. (4 units) 

MECH256. Introduction to 
Biomaterials 

Introduction to each class of biomaterial. 
Exploration of research, commercial and regu¬ 
latory literature. Written and oral reports by 
students on a selected application requiring 
one or more biomaterials. (2 units) 

MECH266. Fundamentals of 
Fluid Mechanics 

Mathematical formulation of the conserva¬ 
tion laws and theorems applied to flow fields. 
Analytical solutions. The viscous boundary 
layer. Prerequisite: MECH 122. (2 units) 

MECH268. Computational 
Fluid Mechanics I 

Introduction to numerical solution of fluid 
flow. Application to general and simplified 
forms of the fluid dynamics equations. 
Discretization methods, numerical grid 
generation, and numerical algorithms based 
on finite difference techniques. Prerequisite: 
MECH 266. (2 units) 

MECH269. Computational 
Fluid Mechanics II 

Continuation of MECH 268. Generalized 
coordinate systems. Multidimensional 
compressible flow problems, turbulence 
modeling. Prerequisite: MECH268. (2 units) 

MECH270. Viscous Flow I 

Derivation of the Navier-Stokes equations. 
The boundary layer approximations for 
high Reynolds number flow. Exact and 
approximate solutions of laminar flows. 
Prerequisite: MECH 266. (2 units) 

MECH 271. Viscous Flow II 

Continuation of MECH 270. Similarity 
solutions of laminar flows. Separated flows. 
Fundamentals of turbulence. Introduction 
to numerical methods in fluid mechanics. 
Prerequisite: MECH270. (2 units) 

MECH273. Designing with 
Plastic Materials 

Mechanical, chemical, and thermal proper¬ 
ties of engineering plastics and elastomers. 
Materials evaluation. Design of plastic bear¬ 
ings, gears, and housings. Design for creep. 
Prerequisite: CENG 43 or equivalent. (2 units) 

MECH274. Processing Plastic 
Materials 

Casting, compression, and transfer molding 
of thermoset plastics. Thermoforming, 
extrusion, rotational and injection molding 
of thermoplastics. Secondary operations for 
plastics. Design for manufacturing of plas¬ 
tics. Prerequisite: MECH 273. (2 units) 

MECH275. Design for 
Competitiveness 

Overview of current design techniques 
aimed at improving global competitiveness. 
Design strategies and specific techniques. 
Group design projects in order to put these 
design ideas into simulated practice. Prereq¬ 
uisite: consent of instructor. (2 units) 

Molds and mold bases, mold materials, sizes 
and presses, moldability of plastics, effect of 
tooling on plastic part design. Prerequisites: 
MECH 273 and 274. (2 units) 

MECH279. Introduction to CNCI 

Introduction to CNC (Computer Numeric 
Control) machining. Principles of conven¬ 
tional and CNC machining. Process identi¬ 
fication and practical application using 
conventional machine tools. Job planning 
logic and program development for CNC. 
Set-up and basic operation of CNC machine 
through “hands-on” exercises. Introduction 
to CAM software, conversational program¬ 
ming, verification software, and file trans¬ 
fers. The class is lab intensive; the topics will 
be presented primarily by demonstration or 
student use of the equipment. (2 units) 
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MECH280. Introduction to CNCII 

Builds on foundation provided by MECH 
279. Emphasis on CNC programming. 
Overview of controllers, features of CNC 
machines, manual and computer-aided 
programming, G-code basics, advanced 

cycles and codes. Lab projects will consist of 
“hands-on” operation of CNC milling 
machines, programming tools, and verifica¬ 

tion software. Prerequisite: MECH 279 or 

consent of instructor. (2 units) 

MECH 281. Fracture Mechanics 
and Fatigue 

Fracture mechanics evaluation of structures 
containing defects. Theoretical development 
of stress intensity factors. Fracture toughness 
testing. Relationships among stress, flaw size, 
and material toughness. Emphasis on design 
applications with examples from aerospace, 
nuclear, and structural components. Prereq¬ 

uisite: consent of instructor. (2 units) 

MECH285. Computer-Aided 
Design of Mechanisms 

Kinematic synthesis of mechanisms. Graph¬ 
ical and analytical mechanism synthesis 
techniques for motion generation, function 
generation, and path generation problems. 
Overview of various computer software 
packages available for mechanism design. 

(2 units) 

MECH288. Energy Conversion I 

Introduction to nonconventional methods 

of power generation using solar energy, 
thermoelectric effect, and fuel cells. 
Description of the physical phenomena 
involved, analysis of device performance, 
and assessment of potential for future use. 

Prerequisite: MECH 121. (2 units) 

MECH289. Energy Conversion II 

Discussion of magnetohydrodynamic power 

generation, thermionic converters, and 
thermonuclear fusion. (MECH 288 is not a 

prerequisite.) (2 units) 

MECH290. Capstone Project 

Research and analysis of a manufacturing 
problem and reporting of results. Prerequisite: 
must have completed required courses in 
masters manufacturing option. (4 units) 

MECH292. Theory and Design 
of Turbomachinery 

Theory, operation, and elements of the 
design of turbomachinery that performs by 
the dynamic interaction of fluid stream with 
a bladed rotor. Emphasis on the design and 
efficient energy transfer between fluid stream 
and mechanical elements of turbomachines 
including compressors, pumps, and turbines. 
Prerequisites: MECH 121 and 122. (2 units) 

MECH293. Special Topics in 
Manufacturing 
and Materials 

Various topics related to manufacturing and 
materials. May be taken multiple times if 

topics differ. (2 units) 

MECH294. Special Topics in 
Mechanical Design 

Various topics related to mechanical design. 
May be taken multiple times if topics differ. 

(2 units) 

MECH295. Special Topics in 
Thermofluid Sciences 

Various topics related to thermofluid sciences. 
May be taken multiple times if topics differ. 

(2 units) 

MECH296. Special Topics in 
Dynamics and Control 

Various topics related to dynamics and 
control. May be taken multiple times if 

topics differ. (2 units) 

MECH297. Seminar 

Discrete lectures on current problems and 
progress in fields related to mechanical engi¬ 

neering. P/NP grading. (1 unit) 
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MECH298. Individual Study 

Special problems and/or research. Limited to 
department majors only. By arrangement. 
(1-6 units) 

MECH299. Thesis 

By arrangement. Limited to department 
majors only. (1-9 units) 

MECH 301. Noise and Vibration 
Control and Monitoring 

Analysis of noise and vibration generation; 
effects on people and machinery. Applica¬ 
tions to design of noise reduction systems. 
Prerequisite: MECH 141 or 305. (2 units) 

MECH302. Noise and Vibration 
Control and 
Monitoring II 

Continuation of MECH 301. Prerequisite: 
MECH 301. (2 units) 

MECH304. Design and Mechanics 
Proolems in the 
Computer Industry 

Design and mechanics problems related to 
computer peripherals. Dynamics of disk 
interface, stresses and vibrations in rotating 
disks and flexible disks. Actuator design, 
impact and nonimpact printing, materials 
and design for manufacturability, role of 
CAD/CAM in design. Prerequisite: consent 
of instructor. (2 units) 

MECH305. Vibrations I 

Derivation of equations governing physical 
systems. Behavior of single- and multi- 
degree-of-freedom systems. Linearization, 
state-space formulation, and canonical 
forms. Modeling and dynamic response of 
discrete vibrating elastic bodies. Analytical 
techniques for solving dynamic and vibration 
problems. Prerequisites: MECH 140 and 
AMTH 106. (2 units) 

MECH306. Vibrations II 

Vector-tensor-matrix formulation with 
practical applications to computer simula¬ 
tion. Dynamic response of continuous elas¬ 
tic systems. Strings, membranes, beams, and 
plates exposed to various dynamic loading. 
Applications to aero-elastic systems and 
mechanical systems. Modal analysis and 
finite element methods applied to vibrating 
systems. Prerequisite: MECH 305. (2 units) 

MECH308. Thermal Control of 
Electronic Equipment 

Heat transfer methods to cool electronic 
equipment. Contact resistance, cooling fins, 
immersion cooling, boiling, and direct air 
cooling. Use of heat exchangers, cold plates, 
and heat pipes. Applications involving tran¬ 
sistor cooling, printed circuit boards, and 
microelectronics. Prerequisites: MECH 122 
and 123. (2 units) 

MECH 310. Advanced 
Mechatronics IV 

Application of mechatronics knowledge and 
skills to the development of an industry- or 
laboratory-sponsored mechatronics device/ 
system. Systems engineering, concurrent 
design, and project management techniques. 
Performance assessment, verification, and 
validation. Advanced technical topics 
appropriate to the project may include 
robotic teleoperation, human-machine 

interfaces, multi-robot collaboration, and 
other advanced applications. Prerequisite: 

MECH 209. (2 units) 

MECH 311. Modeling and Control 
of Telerobotic Systems 

Case studies of telerobotic devices and 
mission control architectures. Analysis and 
control techniques relevant to the remote 
operation of devices, vehicles, and facilities. 
Development of a significant research 
project involving modeling, simulation, or 
experimentation, and leading to the publi¬ 
cation of results. Prerequisite: consent of 
instructor. (4 units) 
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MECH 315. Advanced Digital 
Control Systems I 

Introduction to digital control systems 
design. Mini- and microcomputer applica¬ 
tion in industrial control. Analog-to-digital 
and digital-to-analog converters. Discrete 
time systems, state-space representation, 

stability. Digital control algorithms, optimal 
tuning of controller gains. Finite-time 

settling control. Controllability and observ¬ 
ability of discrete-time systems. Prerequisite: 

MECH 142 or 217. (2 units) 

MECH 316. Advanced Digital 
Control Systems II 

Continuation of MECH 313. Linear state 
vector feedback control, linear quadratic 
optimal control. State variable estimators, 
observers. System identification, model 
reference adaptive systems, pole-placement 
control. Minimum variance control, track¬ 
ing and regulation problems. Adaptive 

control. Prerequisite: MECH 315. (2 units) 

MECH323. Modern Control 
System Design I 

Design of control systems with multiple-input 
multiple-output plants containing multiple 
sensors and actuators using statespace and 
optimal control techniques. Computational 
methods for design of control systems using 
conventional and optimal techniques. 

Prerequisite: MECH 142 or 217. (2 units) 

MECH324. Modem Control 
System Design II 

Continuation of MECH 323. Numerical 
solution for optimal control system designs 
using first- and second-order gradient tech¬ 
niques. Statistical design approaches: time 
and frequency domain techniques, filtering, 

and estimation. Prerequisite: MECH 323. 

(2 units) 

MECH325. Computational 
Geometry for Computer- 
Aided Design and 
Manufacture I 

Analytic basis for description of points, 
curves, and surfaces in three-dimensional 

space. Generation of surfaces for numeri¬ 
cally driven machine tools. Plane coordinate 
geometry, three-dimensional geometry and 
vector algebra, coordinate transformations, 
three-dimensional curve and surface geome¬ 

try, and curve and surface design. Prerequi¬ 

site: consent of instructor. (2 units) 

MECH326. Computational 
Geometry for Computer- 
Aided Design and 
Manufacture II 

Continuation of MECH 325. Composite 
curves, splines, and surfaces. Clipping, 
hidden line strategies, light sources, and 
shadows. Prerequisite: MECH 325. (2 units) 

MECH329. Introduction to 
Intelligent Control 

Intelligent control, AI, and system science. 
Adaptive control and learning systems. Arti¬ 

ficial neural networks and Hopfield model. 
Supervised and unsupervised learning in 
neural networks. Fuzzy sets and fuzzy control. 
(Also listed as ELEN 329.) Prerequisite: 

MECH 324. (2 units) 

MECH330. Structure and 
Properties of 
Modem Materials I 

Atomic and crystal stmcture, bonding defects, 
phase equilibria, rate processes, and reactions, 
as related to the mechanical, electrical, 
magnetic, thermal, optical, and chemical 
properties of metals and semiconductors. 
For all engineering disciplines. Prerequisite: 

MECH 15. (2 units) 
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MECH 331. Structure and 
Properties of 
Modern Materials II 

Structure and composition of polymers and 
how those relate to the ultimate properties 
of polymers; viscoelastic behavior, mechani¬ 
cal, thermal, electrical, and optical properties; 
strengthening; degradation; flammability 
and toxic effects. Prerequisite: MECH 330. 
(2 units) 

MECH332. Structure and 
Properties of 
Modern Materials III 

Crystalline and glassy ceramic materials; 
defects; phase-equilibrium diagrams; nucle- 
ation; grain growth, sintering and vitrifica¬ 
tion; mechanical, electrical, magnetic, 
optical, and thermal properties; structure 
and properties of composite materials. 
Prerequisite: MECH 331. (2 units) 

MECH333. Experiments in 
Materials Science 

Experiments in the mechanical properties of 
materials. Class includes at least four hands- 
on experiments involving the characteriza¬ 
tion of materials. Experiments include grain 
structure analysis, phoelastic stress measure¬ 
ment, fracture mechanics and plastic material 
characterization. Emphasis is on laboratory 
equipment use and data interpretation. 
(2 units) 

MECH337. Robotics I 

Overview of robotic systems and applica¬ 
tions. Components. Homogeneous trans¬ 
forms. Denavit-Hartenberg representation. 
Forward and inverse kinematics. Manipula¬ 
tor Jacobian. Singular configurations. (Also 
listed as ELEN 337.) Prerequisites: AMTH 
245 and MECH 217. (2 units) 

MECH338. Robotics II 

Newton-Euler Dynamics. Trajectory plan¬ 
ning. Linear manipulator control. Nonlin¬ 
ear manipulator control. Joint space 
control. Cartesian space control. Hybrid 
force/position control. Obstacle avoidance. 
Robotic simulation. Prerequisite: MECH 
337. (2 units) 

MECH339. Robotics III 

Advanced topics: parallel manipulators, redun¬ 
dant manipulators, underactuated manipu¬ 
lators, coupled manipulator/platform 
dynamics and control, hardware experimen¬ 
tation and control, dextrous manipulation, 
multi-robot manipulation, current research 
in robotic manipulation. Prerequisite: 
MECH 338. (2 units) 

MECH340. Introduction to Direct 
Access Storage Devices 

Introduction to direct access storage devices 
including flexible and rigid disk drives. 
Overview of magnetic and optical recording 
technology emphasizing their similarity and 
differences and basic principles of operation. 
Device components technology including 
head, disk, positioning actuator, drive 
mechanism, drive interface, and controller. 
Prerequisite: consent of instructor. (2 units) 

MECH345. Modern 
Instrumentation and 
Experimentation 

Overview of sensors and experimental tech¬ 
niques. Fundamentals of computer-based data 
acquisition and control, principles of opera¬ 
tion of components in a data acquisitions 
system. Design and analysis of engineering 

experiments with emphasis on practical 
applications. Characterization of experimen¬ 
tal accuracy, error analysis, and statistical 
analysis. Experiments involving measure¬ 
ments and control of equipment. (2 units) 

MECH350. Composite Materials I 

Design, analysis, and manufacturing of 
composite materials. Characterization of 
composites at the materials and substruc- 
tural levels. Hyperselection. Manufacturing 
technology and its impact on design. Prereq¬ 
uisite: consent of instructor. (2 units) 

MECH 351. Composite Materials II 

Composite material design at the structural 
level. Fabrication methods. Design for 
damage tolerance, durability, and safety. 
Transfer of loads. Prerequisite: MECH 350. 
(2 units) 



134 SCHOOL OF ENGINEERING 

MECH 415. Optimization in 
Mechanical Design 

Introduction to optimization: design and 
performance criteria. Application of optimi¬ 
zation techniques in engineering design 
including case studies. Functions of single 
and multiple variables. Optimization with 
constraints. Prerequisites: AMTH 106 and 

245. (2 units) 

MECH 416. System Design and 
Project Operation 

An overview of the tools and processes of 
systems design as it applies to complex 
projects involving mechanical engineering 
and multidisciplinary engineering. The course 

includes traditional lectures by the faculty 
coordinator as well as special presentations 

by selected industry speakers. (2 units) 

MECH 429. Optimization of 
Dynamic Systems I 

Review of ordinary extrema. Calculus of vari¬ 
ations. Maximum principle, optimal control 
of nonlinear systems, state regulators. 
Prerequisites: MECH 140 and AMTH 106. 

(2 units) 

MECH 430. Optimization of 
Dynamic Systems II 

Continuation of MECH 429. Singular 
control, perturbation techniques, numerical 
methods. Differential games. Applications 
to mechanical engineering systems. Prereq¬ 

uisite: MECH 429. (2 units) 

MECH 431. Aircraft Flight 
Dynamics and 
Performance 

Equations of motion of aircraft flight under 
various assumptions. Quasi-static perfor¬ 

mance measures for various aircraft. Flight- 
path optimization. Prerequisites: MECH 140 

and AMTH 106. (2 units) 

MECH 432. Rocket and Spacecraft 
Dynamics 

Equations of motion for vehicles with 
rapidly changing mass. Orbital mechanics. 
Optimization of trajectories and orbital 
transfers. Elementary orbit perturbatio 

theory. Prerequisites: MECH 140 an 

AMTH 106. (2 units) 

8c
. 
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School of Engineering 

Dean: Daniel A. Pitt 

Associate Dean, Graduate Studies and Research: Nam Ling 

Associate Dean, Undergraduate Studies: Ruth Davis 

Associate Dean, New Initiatives and Partnerships: Cary Y. Yang 

INTERDISCIPLINARY CERTIFICATE PROGRAM IN 
BIOINFORMATICS FOR ENGINEERING 

Bioinformatics is a relatively new field that concerns the use of engineering tech¬ 

niques to organize, analyze, and interpret biological data. The field crosses several 

disciplines, including computer science/engineering, biology, electrical engineering, 

and applied mathematics. The purpose of this interdisciplinary certificate program is 

to provide proficiency in bioinformatics for participants with a background in 

computer science/engineering or electrical engineering. This is also in line with the 

nationwide emphasis on interdisciplinary education and the increasing importance of 

nanotechnology and bioengineering. 

Admission 

Applicants for admission into a certificate program must have a bachelor’s degree 

in computer science, computer engineering, electrical engineering, mathematics, or 

an equivalent field. 

Program Requirements 

To receive the certificate, students must complete a total of 16 units of graduate- 

level courses with a minimum overall GPA of 3.0 and a minimum grade of C in each 

course. These courses can earn graduate credit that may also be applied toward an 

appropriate graduate degree, should a student decide to continue toward a graduate 

degree. Students who wish to continue for such a degree must submit a separate 

application and satisfy all normal admission requirements. The general GRE test 

requirement for graduate admission to the M.S. degree program will be waived for 

students who complete a certificate program with a GPA of 3.3 or better. 

Required courses (14 units) 

• ENGR 230 Introduction to Bioinformatics and Sequence Analysis (4 units) 

• ENGR 251 Molecular Biology for Engineers I (2 units) 

• AMTH 377 Design and Analysis of Algorithms (4 units) 
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• AMTH 222 Design and Analysis of Scientific Experiments (4 units) or both 

AMTH 217 Design of Scientific Experiments (2 units) and AMTH 219 Analysis 

of Scientific Experiments (2 units) 

Students who have already taken AMTH 377 or the equivalent for their under¬ 

graduate degree may waive this requirement and choose more courses in the elective 

category. Students are also expected to have completed a statistics course at the 

undergraduate level. 

Elective courses (2 units) 

• ENGR 252 Bioinformatics Databases (2 units) 
t 

• ENGR 350 DNA Microarray Data Analysis and Visualization (2 units) 

• ENGR 351 Informatics and Visualization of Protein Structures (2 units) 

• ENGR 253 Molecular Biology for Engineers II (2 units) 

COURSE DESCRIPTIONS 

The following courses are interdisciplinary in nature. 

ENGR 200. English for Engineers 

English for international students in engi¬ 
neering. Effective technical writing, commu¬ 
nication, and presentation. P/NP grading. 
(This course does not count toward the 
completion of the M.S. degree.) (3—4 units) 

ENGR 201. The Culture of 
Engineering 

Study of the relation of human life and soci¬ 
ety to engineering. Philosophy of science 
and engineering. Engineering ethics. 
Includes extensive relevant readings in myth 

and in the classics. (2 units) 

ENGR 240. Telecommunications 
Management 

Development of modern voice and data 
telecommunication systems from historical, 

economic, and technical perspectives. Start¬ 
ing from concepts of two-wire telephony, 
the course progresses into the development 
of international high-capacity telephone 
systems, the migration to wireless systems, 
and the development of modern data 

networks. (2 units) 

ENGR 250. Introduction to 
Bioinformatics and 
Sequence Analysis 

Overview of bioinformatics. Brief introduc¬ 

tion to molecular biology including DNA, 
RNA, and protein. Pairwise sequence align¬ 
ment. Multiple sequence alignment. 
Hidden Markov models and protein 
sequence motifs. Phylogenetic analysis. 
Fragment assembly. Microarray data analy¬ 
sis. Protein structure analysis. Genome rear¬ 
rangement. DNA computing. Prerequisites: 
AMTH 377 or MATH 163 or equivalent; 

programming experience. (4 units) 

ENGR 251. Molecular Biology for 
Engineers I 

Comprehensive introduction to molecular 
biology for the non-biologist. Proteins. 
Nucleic acids, DNA, and RNA. Genes and 
genetic code. Transcriptions, translations, 
and protein synthesis. Replications. Splic¬ 
ing. Chromosomes. The human genome 
project. Scientific, social, and ethical issues. 

(2 units) 
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ENGR 252. Bioinformatics 
Databases 

A brief introduction to molecular biology 

for engineers. Tools, databases, and methods 
in bioinformatics. DNA and protein data¬ 
bases. Bioinformatics data management. 
Data life cycle. Search engines. A brief 
introduction to sequence alignment. Prereq¬ 
uisite: COEN 280 or COEN 178 or equiva¬ 
lent. (2 units) 

ENGR 253. Molecular Biology for 
Engineers II 

Continuation of ENGR 251, with a labora¬ 
tory component. Prerequisite or co-requisite: 
ENGR 251 or equivalent. (2 units) 

ENGR 288. Co-op Education 

Integration of classroom study and practical 
experience in a planned program designed 
to give students practical work experience 
relating to their academic field of study and 
career objectives. Alternates or parallels 
periods of classroom study with periods of 
training in industry and government. Work 
includes an overall report on assignment 
activities. Additional fees required. May not 
be taken for graduate credit. P/NP grading. 
(2 units) 

ENGR 300. Societal Issues in 
Engineering Professional 
Practice 

The impact of current engineering issues on 
society and life in Silicon Valley. Includes 
seminars and group discussions on topics 
ranging from the digital divide to environ¬ 
mental sustainability. (2 units) 

ENGR 301. Ethics in Technology 

Formal inquiry into normative ethics. 
Special attention to general ethical princi¬ 
ples and the application of these principles 
to current moral issues arising in science 
and technology. Topics may include ethical 
dilemmas in engineering, biology, chemistry, 
pharmaceutical, computer, military, energy, 
environmental, and agricultural disciplines. 

(4 units) 

ENGR 302. Managing in the 
Multicultural 
Environment 

This course provides practical, theoretical, 
and experiential tools to manage a multicul¬ 
tural workforce. Cases from Silicon Valley 
engineering environments will be studied. 
Topics in this course will include: (1) 
insights to various cultures’ approaches to 
time, information, planning, decision 
making, relationships, power and change; 
(2) developing leadership, motivation, and 
participation in multicultural teams; (3) 
creating an environment that maximizes the 
benefits of diversity and retains workers 
from a variety of cultural backgrounds; (4) 
resolving conflict when there are different 
cultural approaches; and (5) the role of 
corporate culture for multicultural and 
global companies. (1 unit) 

ENGR 303. Unmasking^ Gender 
Effects in the 
Engineering Workplace 

This course provides a foundation for 
managing the different worlds, the different 
cultural lenses and paradigms, and ulti¬ 
mately different competencies many 
women and men bring to an engineering 

workplace. Effective management of differ¬ 
ences contributes to research, development, 
and marketing of products and processes as 
well as increased advancement of both 
women and men. Students will learn (1) 
how to eliminate blame and build under¬ 
standing and trust; (2) how to develop tools 
to create your own solutions to gender 
issues; (3) new rationales for dealing with 
persistent obstructions to organizational 
effectiveness; and (4) how to acknowledge, 
adapt, and adopt for more effective commu¬ 
nication. (1 unit) 
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ENGR304. Building Global Teams 

Challenges of working virtually and globally. 
Building global teams. Working across 
cultures and distance; achieving goals while 
managing differences. Diverse approaches 
to managing task, time, and hierarchy. 
Social interactions and decision-making. 
Culture’s impact on teamwork. Global 

leader dimensions. Trust building. Empow¬ 
ering self and others. Business practices in 
China, India, Russia, and other countries. 

(2 units) 

ENGR 310. Engineering Ethics 

Team-taught by Tim Healy from the 
Department of Electrical Engineering and 

Thomas Shanks, S.J., of the Markkula 
Center for Applied Ethics, the goal of this 
course is to help students develop more 
effective ways to work with everyday ethical 
dilemmas. The class discusses contemporary 
problems from today’s news and from the 
student’s experiences in their workplaces. 

The perspective is quite broad, ranging 
from classical ethics theory to recent ideas 

from feminist ethics. (2 units) 

ENGR 320. Communication for 
Working Engineers 

Effective technical writing and public 
speaking for U.S. business audiences. Topics 
include audience analysis, task analysis, 
document format and design, impromptu 
and rehearsed presentations, and design and 
integration of appropriate graphics. (2 units) 

ENGR 330. Law, Technology, and 
Intellectual Property 

Study of available legal provisions for estab¬ 
lishing, receiving, preserving, and enforcing 
intellectual property rights in research, 
development, engineering, and marketing 

of products. Course will include a study of 
patents, trade secrets, copyrights, mask works, 
trademarks, and employer-employee contracts 
regarding intellectual property. (2 units) 

ENGR 350. DNA Microarray Data 
Analysis and 
Visualization 

Analysis of DNA microarray data by 
computational and statistical methods. 
DNA chips. Hybridization. Normalizing 

and preprocessing of microarray data. Visu¬ 
alization methods including principal 
components analysis and multidimensional 
scaling. Microarray data clustering. Gene 
identification by statistical methods. Predic¬ 
tive modeling for predicting functions of 
genes. Biotech, clinical, and pharmaceutical 
applications. Prerequisites: ENGR 250 and 
AMTH 214 or BIOL 160 or equivalent, with 

programming experience. (2 units) 

ENGR 351. Informatics and 
Visualization of Protein 
Structures 

Three-dimensional structure of protein and 

its functions. Methods and software for 
visualizing protein structures. Comparison 
methods for protein structures and 
sequences. Protein structure prediction. 

Prerequisite: ENGR 250. (2 units) 
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Campus Life 

Santa Clara students are encouraged to participate in extracurricular activities as 

part of their total development. The primary educational objective in supporting 

student activities and organizations is to foster a community that is enriched by men 

and women of diverse backgrounds, wherein freedom of inquiry and expression 

enjoys high priority. 

The following sections describe various aspects of student life and services. 

CAMPUS MINISTRY 

Campus Ministry strives to be a leaven within the University community so that 

the Living God may be present to all people: students, staff, faculty, and alumni. In 

keeping with the Jesuit tradition of developing the whole person, and with the ideal 

that all of us be people for others, Campus Ministry seeks to facilitate growth in indi¬ 

viduals and the community by its presence, programs, and services. 

The Campus Ministry staff reflects the reality of the church today: a team of 

women and men—lay, religious, and priests—that encourages all members of this 

community to deepen their religious commitment in “the service of faith, of which 

the promotion of justice is an absolute requirement” (Decree 4, 32nd General 

Congregation of the Society of Jesus). 

To attain this vision, Campus Ministry offers the University community a variety 

of programs: liturgies and other sacramental celebrations, retreats, counseling and 

spiritual direction, educational forums, interfaith sharing, and Bible studies. Campus 

Ministry collaborates with all segments of the community in the planning and execu¬ 

tion of its programs. 

In all of this, Campus Ministry is guided by the words of the prophet Micah: 

“This is what the Lord asks of you, only this: to act justly, to love tenderly, and to 

walk humbly with your God.” 

REGISTERED STUDENT ORGANIZATIONS 

Association of Graduate Engineering Students (AGES) 

All graduate engineering students are members of AGES. The organization is respon¬ 

sible for social and professional development events, including the student mentoring 

program. For more information about programs or opportunities for involvement, contact 

ages@engr.scu.edu or visit www.scu.edu/engineering/studentorgs/ages/index.cfm. 
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Other Student Organizations 

Graduate students may also participate in student organizations based on areas of 

interest including: 

• Association for Computing Machinery (ACM) 

• American Society of Mechanical Engineers (ASME) 

• Institute of Electrical and Electronic Engineers/Computer Society (IEEE/CS) 

• Society of Women Engineers (SWE) 

• Taiwanese Student Association 
r 

A complete listing of engineering organizations is available at www.scu.edu/ 

engineering/studentorgs/index.cfm 

STUDENT MEDIA 

KSCU The mission of KSCU is to provide hands-on radio broadcasting experience 

to students and community members. The staff of KSCU operates all aspects of an FM 

radio station in accordance with SCU s mission and goals, and Federal Communications 

Commission regulations. KSCU provides a wide range of leadership opportunities in 

a variety of areas, including music, budgeting, fund-raising, promotions, management, 

and sports broadcasting. 

The Redwood SCU’s yearbook, The Redwood, will publish its 101st edition in the 

2004-2005 academic year. It strives to maintain proper journalistic guidelines while 

producing an accurate and quality book for the University community. Entirely 

student run, with the aid of a faculty advisor, The Redwood offers paid and volunteer 

positions in writing, design, and photography. Students at-large are encouraged to 

participate by contributing to the yearbook. 

Santa Clara Review The Santa Clara Review is a student-edited literary magazine 

that publishes poetry, fiction, nonfiction, and art. Drawing on submissions from 

SCU students, faculty, staff, and writers outside of SCU, the magazine is published 

biannually. The Santa Clara Review is committed to the development of student literary 

talent, in both editorial knowledge and creative writing skills. Founded in 1869, the 

Santa Clara Review is a standing symbol of SCU’s commitment to the humanities, a 

central tenant of Jesuit education. 

The Santa Clara The Santa Clara serves as an informative and entertaining newspaper. 

It is led by an editor-in-chief, who is supported by a managing editor, four section 

editors, and other writers and editors in the editorial department. A business manager 

and ad manager head up a complete business staff. The newspaper also has production, 

graphics, and photography staffs. 
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STUDENT RESOURCES AND SERVICES 

Listed below are service centers established to meet the needs of students. Each 

center provides a variety of programs to encourage personal growth. 

The Career Center 

The Career Center provides a variety of services to assist students and alumni in 

clarifying, planning, and achieving their career goals. A professional staff of counselors 

offers career counseling on self-discovery—including identifying personality type, 

interests, values, and skills—resumes, interviewing, and job searching to individuals 

and groups. In addition to individual counseling, the Career Center offers unique 

programming and workshops such as the Fall Career Marketplace, Technical Career 

Marketplace, Non-Technical Internship Marketplace, an Etiquette Dinner, Job 

Interview Simulation, the Arts & Sciences Career Celebration, and Volunteer Service 

Discovery Fair. Many programs are developed that bring professionals from various 

fields to campus to present information about career opportunities. 

The Career Center maintains strong contacts with employers and strives to help 

connect them with students through various program offerings, including on-campus 

interviewing (OCI). Participation in OCI greatly simplifies the interviewing process 

for graduating students by enabling them to interview with top local companies on 

campus, in the Career Center itself. 

Facilitating the OCI program for graduating students is only one aspect of the 

connection between employers and students. The Career Center also houses information 

on internships and cooperative education, as well as listings of full-time, part-time, 

summer, temporary, and work-study jobs. More than 400 local, national, and inter¬ 

national employers recruit on campus to fill their employment needs. 

The Career Center Online (www.scu.edu/careercenter) provides comprehensive 

information on the center’s office and staff; career-related programs; thousands of 

jobs, internship and cooperative postings; and resources to assist students in the 

career planning process. 

Counseling Center 

The Counseling Center, in room 201 of Benson Center, offers free professional 

counseling to all undergraduate and graduate students. Confidential psychological 

counseling in a supportive atmosphere is designed to help students develop greater 

self-understanding and become more personally effective. Some of the concerns that 

students discuss with counselors include stress, depression, sexuality, academic moti¬ 

vation, individual identity, family, friendship, and love relationships. The special 

issues of minority and international students are recognized. In addition to individual, 

couples, and family counseling, the center frequently offers small groups and work¬ 

shops on topics of general interest. 

Students in crisis or with urgent needs can be seen immediately on a walk-in basis 

when the center is open. Regular appointments are made through the receptionist, 

and clients can be seen within one week by calling 408-554-4172. Counseling hours 

are Monday through Friday, 8 a.m. to 5 p.m., and some evenings by appointment. 
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Student Health Services 

Cowell Health Center is located in the Cowell Center on campus near the tennis 

courts. All students may see the Health Center medical staff by appointment while 

the University is in session. Students may call 408-554-4501 for hours of service and 

to schedule an appointment. 

Graduate students who choose to use the Health Center must pay a health fee of 

$90 per quarter to be seen at the Health Center with no office visit charge. There may 

be a charge for laboratory tests and medicines. The Health Center is staffed with 

physicians, nurse practitioners, nurses, and medical assistants who care for a variety of 

illnesses and injuries. 

The Health Center hours are Monday through Friday, 8:30 a.m. to 5 p.m. when 

undergraduates are in session. Call the Health Center for updated hours and infor¬ 

mation. The center is closed during the summer. 

All international graduate students must carry health insurance, either their own 

personal plan or the University-sponsored plan. Graduate students who want to 

purchase the University health insurance must also pay the $90 per quarter health 

fee. Please call the insurance coordinator at 408-554-2379 for further information. 

Center for Multicultural Learning 

The Center for Multicultural Learning advances multicultural education and 

works toward improving the climate of diversity for all students, faculty, and staff. 

The center fosters and supports partnerships among University constituencies, 

including students, administration, faculty, staff, alumni, families, external communities, 

and the business and professional community. Within the University, partnerships 

with underrepresented students assist them to reach their full potential as learners 

and to integrate their academic work with their lives outside the classroom. 

Partnerships with faculty and staff attempt to provide a fully integrated educational 

experience for all students. Partnerships with the external community help underrep¬ 

resented students prepare for college and support the University’s efforts to educate 

all students about diversity issues in society, business, and government and for life in 

a global society. 
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Facilities 

ADOBE LODGE 

Adobe Lodge is the oldest building on campus. Restored in 1981 to its 1822 

decor, the lodge contains a presidential dining room as well as central and private 

dining facilities for faculty and staff. 

BELLOMY FIELDS 

Eight acres of well-lighted grassy field space accommodates intramural, club, and some 

intercollegiate practices for softball, flag football, soccer, rugby, lacrosse, and baseball. 

BENSON CENTER 

The Robert F. Benson Memorial Center is the hub of campus life. The Benson 

Center is designed to meet the various needs of students, faculty, staff, alumni, and 

guests, and to provide an environment for the education of the whole person that 

continues outside the classroom. Among the many services and facilities available are 

The Bronco (SCU’s late-night food and social venue), the Information Desk, Market 

Square, Mission Bakery and Terrace Cafe, Shaped Lounge, meeting rooms, Mission 

City Federal Credit Union, the bookstore, and post office. In addition, the office of 

Campus Ministry, a number of student services, and the offices for undergraduate 

student government and various student organizations are housed in the center. 

CLASSROOM BUILDINGS 

Nine classroom buildings house more than 71 classrooms plus numerous admin¬ 

istrative offices. Mayer Theatre and three Fine Arts buildings provide special classroom, 

rehearsal, and performance facilities. 

COMPUTING FACILITIES 

All registered students are provided with University networking and e-mail accounts 

when they arrive, and they may use any of the computing resources. All residence hall 

rooms are equipped with a CATV connection, and data and telephone jacks for each 

student in the room. In general, all full-time faculty members have a personal 

computer or workstation in their office, and computer use is a common element in 

all disciplines. 
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Santa Clara provides minicomputer and personal computing facilities to support 

educational programs. Free noncredit short courses are offered periodically. The main 

general computing labs are typically open from 8 a.m. to 2 a.m. Sunday through 

Thursday, with hours slightly reduced on weekends. 

Personal computers are concentrated in six general-purpose computing labs 

containing approximately 200 computers (90 percent PCs, 10 percent Macintosh 

computers) and various software packages for word processing, spreadsheet and database 

applications, and presentation and programming software. Each lab and classroom 

computer includes networking software to support Web browsing, Telnet, and FTP, 

and full access to the Internet. Additionally, there are a variety of classrooms outfitted 

with computers for teaching and learning, and numerous computing labs dedicated 

to specific academic disciplines. 
The University is connected to the Internet through redundant circuits totaling 

55 megabits. The connection is openly accessible to all students, faculty, and staff. 

In addition to the computing labs and classrooms, network jacks are available in 

Orradre Library and Benson Center for laptop use. The library provides a full online 

catalog of its collections, and access to many online databases. 

The School of Engineering Design Center has a network of more than 120 high-end 

workstations and x-terminals grouped into five computer labs. Workstations run HP 

UNIX or Sun Solaris operating systems and are fully networked with Internet access. 

A state-of-the-art projection system completes the hands-on learning environment. 

Advanced color printing, scanning, and plotting capability are available throughout 

the Design Center. All systems have large, high-resolution color monitors and can 

utilize over 25 major commercial software packages. Software includes computer- 

aided design (CAD) and analysis applications for civil, computer, electrical, and 

mechanical engineering, as well as a variety of programming languages. The Design 

Center is open and available for students every day from 8 a.m. to midnight throughout 

the academic year. 

COWELL HEALTH CENTER 

Cowell Health Center offers health services to students. The Cowell Center also 

houses the University Human Resources Department. Cowell Health Center hours 

are Monday through Friday, 8:30 a.m. to 5 p.m. It is closed during the summer. Call 

408-554-4501 for more information. 

DE SAISSET MUSEUM 

The de Saisset Museum includes American, European, African, and Oriental art, 

as well as historically important objects from the early days of Mission Santa Clara. In 

addition to its permanent collection, it features special exhibitions of traditional, 

modern, and contemporary art. 
The museum is open Tuesday through Sunday, 11 a.m. to 4 p.m., during regularly 

scheduled exhibitions. Admission is free. Please call 408-554-4528 before visiting to 

confirm the schedule. 
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KIDS ON CAMPUS 

Kids on Campus is the University childcare and preschool center for children 

between 2 and 6 years of age who are fully toilet trained. It expanded in 2002 to 

include infant and toddler care. Children of students, faculty, and staff are eligible for 

enrollment. The center is a cooperative under the supervision of a volunteer committee 

of a parent board, with a small staff of paid employees and University students. It is 

also used occasionally for practicum experiences by students in psychology and 

education courses. The preschoolers benefit from a program that provides a safe, 

loving, and creative learning environment that enhances the physical, mental, social, 

and spiritual growth of each child. Because space is limited, it is recommended that 

applicants sign up on the waiting list as soon as possible. 

LEAVEY CENTER 

The Leavey Center is a popular multiuse facility that features a 5,000-seat arena. 

The Leavey Center is named after the founder of Farmers Insurance, the late Thomas E. 

Leavey, who graduated from Santa Clara University in 1922. The center is the home 

to the SCU Broncos men’s and women’s basketball and women’s volleyball teams. 

PAT MALLEY FITNESS AND RECREATION CENTER 

The Pat Malley Fitness and Recreation Center opened in September 1999 to 

provide a gathering place for campus fitness enthusiasts of all levels and interests. The 

44,000-square-foot Malley Center includes a 9,500-square-foot weight room 

equipped with state-of-the-art cardiovascular machines, free weights, and weight 

machines. There are three courts for basketball, volleyball, and badminton. Additional 

space includes a multipurpose room for aerobic and martial art classes, locker/shower 

rooms with dry heat sauna, Campus Recreation offices, and the Wellness Program 

office. A valid ACCESS card or VIP card is required for use of all recreational facilities. 

Facility hours and campus recreation program information are available at the Malley 

Center service desk, 408-554-4068. 

LOUIS B. MAYER THEATRE 

The 500-seat Louis B. Mayer Theatre is designed to provide the traditional 

proscenium stage common to most theatres, as well as an orchestra pit and thrust 

elevators that can be raised or lowered electrically. In a remarkably simple procedure, 

a wall is moved, a few seats are relocated, and the main theatre is reoriented to a new 

dramatic form that extends the stage into the auditorium so that the audience 

surrounds the action on three sides. 

Mayer Theatre also has a special floor constructed for dance, as well as a large 

movie screen and film projector. 

The Fess Parker Studio Theatre, housed within the Mayer Theatre complex, has 

no fixed stage or seating. Its black-box design, complete with movable catwalks, 

provides superb flexibility in an experimental setting. 
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MEDIA SERVICES 

Media Services, which is located in the Ricard Observatory and Varsi Hall, facilitates 

the application of media technology and nonprint media resources to support and 

enhance teaching, learning, scholarship, and administrative services, as well as other 

campus activities and events. 

Media Services offers a broad range of audio, video, and computer services. It will 

provide instructional technology such as audiovisual or computer projection equipment 

to the classroom, create PowerPoint slides, or loan digital cameras (both still and 

video) for a class project. All faculty, students, and staff have access to equipment and 

services for class use, class-related projects, and co-curricular use. 

The Multimedia Lab in Varsi is equipped for faculty and students to create inter¬ 

active multimedia projects. Equipment includes an LCD projector, networked laser 

printer, color scanners, video capture, CD-ROM and DVD burners, and removable 

storage options (ZIP drives). Software, including Director, Authorware, Dreamweaver, 

Photoshop, Flash, Premiere, iMovie, Fireworks and Firewire, Freehand, and HyperStudio, 

is available to support a variety of creative multimedia projects. 

Web publishing at Santa Clara University is supported by the Office of Commu¬ 

nications and Marketing, Information Services, the University Webmaster and Web 

applications developer in the Media Services department, and system and network 

administrators in the Information Technology department. 

MISSION SANTA CLARA 

The handsomely rebuilt Mission Santa Clara, the sixth mission to be constructed, 

recaptures the appearance of the 1825 church and marks the historic heart of the 

University. The fifth mission church burned down in 1926, although some of the art 

and artifacts were preserved. Adjacent to the beautiful Mission Gardens, the church 

holds regular liturgical and sacramental services and provides an open place for quiet 

reflection and prayer. 

MUSIC AND DANCE BUILDING 

The music and dance facility has a 250-seat recital hall where students, faculty, 

and guest artists offer a variety of choral and chamber music performances. The 

music area of the building holds a large rehearsal hall; electronic media lab; library of 

recordings and scores; and seminar, conference, and practice rooms. 

The dance area of the building contains two dance studios for classes, student 

rehearsals, and performances, as well as dressing rooms and conference space. 

NOBILI HALL 

Nobili Hall provides on-campus housing for the University’s Jesuit community. 

The four-story facility, named for John Nobili, first president of the college, contains 

a dining area and a chapel. 
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MICHEL ORRADRE LIBRARY 

The Michel Orradre Library provides library and information services in support 

of the University’s undergraduate and graduate programs. 

More than 758,000 books and bound periodicals, over 607,000 government 

publications, and nearly 780,000 microform units are in the library’s collection. The 

library also subscribes to more than 4,800 current serials (including more than 100 

titles in electronic format) and is a depository for U.S. and California government 

documents. In addition, the library provides access to many other information 

resources through the Web and other electronic services. All of the library’s Web-based 

resources may be accessed by SCU students remotely, from computers elsewhere on 

campus or from off-campus locations. 

OSCAR, the online library system, is available via the campus network or the 

Web. Through Link+, SCU students may quickly obtain books owned by a number 

of other California colleges and universities. Bronco Express, the library’s interlibrary 

loan/document delivery service, is designed to quickly supply books and copies of 

articles that are not owned by Santa Clara University or available through Link+. 

SCU students can make requests for both of these services electronically, using OSCAR. 

Students can obtain basic information about the Orradre Library by visiting the 

library on the Web at www.scu.edu/library, or by using the many helpful printed 

publications and guides that are available in the library. Library staff can also provide 

information, answer questions, and assist students in locating and using resources. 

For more in-depth research advising, individual students or project teams can make 

advance appointments with a librarian. Instruction in finding, using, and evaluating 

library and information resources is also incorporated into a number of regularly 

scheduled classes. In addition, the library provides training on popular computer 

software programs for students and other members of the University community. To 

obtain information on current training offerings and to register for classes, students 

should access the training Web site at www.scu.edu/training. 

Other services in the library include the University Archives; a student computer 

lab; photocopy machines; open reading areas; small-group study rooms equipped 

with network connections; and a number of individual study carrels. 

During the academic year, the library is open seven days a week, for a total of 

116 hours. Most books may be checked out to undergraduates for 21 days and to 

graduate students for 42 days. Course reserve materials are often made available elec¬ 

tronically through ERes. Circulation periods for printed reserve materials are limited 

to two hours, one day (24 hours), three days, or seven days. A student’s current 

University ID (ACCESS card) serves as a library card and must be presented to 

borrow materials. 
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RICARD MEMORIAL OBSERVATORY 

Named after Jerome S. Ricard, S .J., Santa Claras Padre of the Rains who was most 

famous for his sunspot theory of weather forecasting, the observatory now houses 

media services, providing the University with audiovisual/multimedia, instructional 

technology, Web, and campus cable TV equipment and services. 

BUCK SHAW STADIUM 

Originally built in 1962 for Santa Claras varsity football and baseball programs, 

the 6,400-seat stadium is home to the men’s and women’s soccer programs as well as 

the baseball team. The surrounding fields are used as practice facilities for the soccer 

programs. The stadium regularly hosts NCAA postseason events and was the site of 

the 1996 NCAA women’s soccer championships. 
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Student Conduct Code 

STATEMENT OF RESPONSIBILITIES AND STANDARDS OF CONDUCT 

For the most current information on the student conduct code and all policies 

and procedures regarding the student judicial system, please refer to the following 

Web site: www.scu.edu/studentlife/handbook. 

The goal of Santa Clara University is to provide students with a general education 

so that they will acquire knowledge, skill, and wisdom to deal with and contribute to 

contemporary society in constructive ways. As an institution of higher education 

rooted in the Jesuit tradition, the University is committed to creating and sustaining 

an environment that facilitates not only academic development but also the personal 

and spiritual development of its members. This commitment of the University 

encourages the greatest possible degree of freedom for individual choice and expression, 

with the expectation that individual members of the community will 

• Be honest 

• Demonstrate self-respect 

• Demonstrate respect for others 

• Demonstrate respect for the law and University policies, procedures, and standards; 

their administration; and the process for changing those laws, policies, proce¬ 

dures, and standards 

In keeping with this commitment, this Statement of Responsibilities and Standards 

of Conduct and related policies and procedures have been formulated to guarantee 

each student’s freedom to learn and to protect the fundamental rights of others. 

There can be no rights and freedoms if all who claim them do not recognize and 

respect the same rights and freedoms for others. In addition to the laws of the nation, 

the state of California, and the local community, the University administration has 

established policies, procedures, and standards deemed necessary to achieve its objectives 

as a Catholic Jesuit university. 

All members of the Santa Clara community are expected to conduct themselves in 

a manner that is consistent with the goals of the institution and to demonstrate 

respect for self, others, and their property. Students living off campus are members of 

this community, and as such are representatives to the community at large. In this 

regard, students living off campus maintain an equal measure of accountability to the 

values and expectations of all members of this community as identified in the Student 

Conduct Code. 
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Whether living in or traversing through the neighborhood, or parking in the 

street, students are expected to adhere to the same high standards of conduct and 

behavior that are consistent with the students’ developing role as responsible and 

accountable citizens, and that reflect well upon the Santa Clara University community. 

All members of the University community have a strong responsibility to protect 

and maintain an academic climate in which the fundamental freedom to learn can be 

enjoyed by all and where the rights and well-being of all members of the community 

are protected. To this end, certain basic regulations and policies have been developed 

to govern the conduct of graduate and undergraduate students as members of 

the University community. The University reserves the right to review student 

conduct that occurs on and off campus when such behavior is inconsistent with this 

expectation and the Student Conduct Code. The following acts subject students to 

disciplinary action: 

1. Engaging in any form of academic dishonesty, such as plagiarism (representing 

the work or ideas of others as one’s own without giving proper acknowledgment), 

cheating (e.g., copying the work of another person, falsifying laboratory data, 

sabotaging the work of others), and other acts generally understood to be 

dishonest by faculty or students in an academic context. (Law students refer 

to the School of Law code.) 

2. Illegal use, possession, or distribution of drugs on University-owned or 

controlled property. The use or possession of equipment, products, or material 

that is used or intended for use in manufacturing, growing, using, or distrib¬ 

uting any drug or controlled substance. 

3. Falsification or misuse, including nonauthentic, altered, or fraudulent misuse, 

of University records, permits, documents, communication equipment, or 

identification cards. 

4. Knowingly furnishing false or incomplete information to the University, a 

University official, or judicial hearing board in response to an authorized 

request. 

5. Disorderly, lewd, indecent, or obscene conduct; excessive or prolonged noise; 

behavior that interferes with the orderly functioning of the University or 

interferes with an individual’s pursuit of an education on University-owned or 

controlled property or during an authorized University class, field trip, seminar, 

competition or other meeting, or University-related activity on or off Univer¬ 

sity property. 

6. Detention, physical abuse, sexual misconduct, or conduct that threatens 

imminent bodily harm or endangers the physical well-being of any person on 

any University-owned or controlled property. 

7. Malicious destruction, damage, or misuse of University property or the property 

of any other person or group where such property is located on University- 

owned or controlled property, or regardless of location, is in the care, custody, 

or control of the University. 

8. Theft or conversion of University-owned or personal property. 
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9. Hazing, harassing, threatening, degrading language or actions, or any practice 

by a group or individual that degrades a student or employee, endangers 

health, jeopardizes personal safety, or interferes with an employee’s duties or 
with a student’s class attendance or a person’s educational pursuits. 

10. Intentional obstruction or disruption of teaching, research, administration, 

disciplinary procedures, or other University activities on University-owned or 
controlled property; or obstruction or disruption that interferes with the free¬ 

dom of movement, both pedestrian and vehicular, on University-owned or 

controlled property. 

11. Possession or use of firearms, explosives, dangerous chemicals, or other 

dangerous weapons or instruments on University-owned or controlled property, 
except as expressly authorized by University regulation. 

12. Unauthorized entry into or use or defacement of University facilities, including 

residence halls and other buildings and grounds, including unauthorized 

entry into or presence in or on a University building; unauthorized erection 
or use on University property of any structures, specifically including but not 

limited to tents, huts, gazebos, shelters, platforms, and public address systems; 
or unauthorized use of University property for dances, concerts, assemblies, 

meetings, sleeping, cooking, or eating if said activity interferes with the oper¬ 
ation of the University or surrounding community. 

13. Publication, posting, or distribution on University property, through the use 

of University resources (e.g., computers, telephone lines, e-mail services, 

Internet connections), or at authorized University activities of material that 
violates the law of libel, copyright, or obscenity; postal regulations; or any law, 

statute, or University policy. 

14. Failure while on University-owned or controlled property to comply with a 

reasonable request or order of a University executive or other authorized oFfi- 

cial(s); or refusal or failure to leave such premises because of conduct 
prescribed by this code when such conduct constitutes violations of this code 
or a danger to personal safety, property, or educational or other appropriate 
University activities on such premises; or refusal or failure to identify oneself 

when requested by a University official provided the official is identified and 

indicates a legitimate reason for the request. 

15. Possession, consumption, or sale of alcoholic beverages by persons under the 
age of 21 years on University property; furnishing alcoholic beverages to 

persons under the age of 21 years on University property; consumption of 
alcoholic beverages in a public place (all areas other than individual residences, 

private offices, and scheduled private functions); excessive and inappropriate 

use of alcoholic beverages. 

16. Misconduct that arises off campus in which a student is detained, arrested, 
cited, or otherwise charged with violations of local, state, or federal laws that 

materially or adversely affect the individual’s suitability as a member of the 

Santa Clara University community. 
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17. Tampering with, removing, damaging or destroying fire extinguishers, fire 
alarm boxes, smoke or heat detectors, emergency call boxes, and other safety 

equipment anywhere on University property. Creating a fire, safety, or health 

hazard. Failure to respond to fire alarms, evacuate buildings during alarm acti¬ 

vation, or respond to the directions of emergency personnel. 

18. Any behavior that disrupts or causes disruption of computer services; 

damages, alters, or destroys data or records; adversely affects computer software, 
programs, systems, or networks; and uses data, computer systems, or 

networks to devise or execute any scheme to defraud, deceive, or extort, or 

wrongfully obtain money, property, or data. Introduction of any computer 
contaminant into a computer system or network is a public offense and is 

subject to disciplinary action up to and including dismissal from Santa Clara 

University. 

The Judicial Records Policy applies to all students and is as follows: 

1. All judicial files are kept for a minimum of one academic year beyond the 

academic year in which the date of the last violation of the Student Conduct 

Code occurred. 

2. All confidential student judicial files are maintained in the Office of Student 

Life. 

3. The files of students who have received the following sanctions shall be main¬ 

tained for three academic years beyond the academic year in which the 
students’ tenure in their current degree program at the University has ended. 

a. Removal from University housing 

b. Disciplinary probation 

c. Deferred suspension 
d. Suspension 

4. The files of a student who has been expelled shall be maintained for seven 

years beyond the academic year in which the student’s tenure at the University 

has ended. 

5. As judicial records are part of educational records, please refer to “Student 

Records” in section 4 of this bulletin. 
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University Policies 

STUDENT FREEDOM OF EXPRESSION 

Freedom of expression at Santa Clara University implies the right of students to 
present ideas in the spirit of developing knowledge and pursuing truth. Examples of 

freedom of expression are debates, speeches, symposia, public posting of signs and 
handbills, petitioning, dissemination of printed matter, and the invitation of guest 

speakers to address the University community. The exercise of freedom of expression 

implies the freedom to associate with other members of the University community, to 

form registered student organizations, and to participate in activities sponsored by 
those organizations. The University shall not, without due cause, impair or abridge 

the right of exercise of freedom of expression beyond the regulation of time, place, 
and manner of that expression. 

Copies of the full text of the Santa Clara University Student Freedom of Expression 
Policy are available in the Office of Student Life, Benson Center, room 205. 

LIABILITY AND PROPERTY INSURANCE 

Except by expressed arrangement with the University, the University’s insurance 
does not cover students’ liability or students’ personal property. Students may wish to 

seek the services of their personal insurance agent to arrange for such coverage. 

STUDENT PARKING 

Parking on campus requires a valid parking permit at all times. Parking permits 

are available for purchase at Campus Safety Services (located in the parking structure) 
between 8:00 a.m. and midnight, seven days a week. Call 408-554-4441 for further 

information. 
Copies of the current rules are contained in the Parking Plan, which can be found 

at Campus Safety’s Web site: www.scu.edu/cs. 

POLICY ON DISCRIMINATORY AND SEXUAL HARASSMENT 

In June 1995, the Board of Trustees approved a University-wide policy governing 

discrimination and sexual harassment that applied to all constituencies: students, 
faculty, and staff. This policy is still in effect as it pertains to faculty and students. The 
appeals process in that policy was rendered obsolete in October 1998 with the adoption 

of the new policy manual for staff. The proposed policy below reflects the new 
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appeals process recommended by the Staff Affairs University Policy Committee 
(SAC). Other changes to the policy, as it pertains to staff, reflect clarifications arising 

out of recent case law, etc. While the University policy is in proposed status pending 

review by the appropriate faculty and student policy committees, it is in effect as it 
pertains to staff employment. In the event of a complaint involving a staff member 

and either a faculty or student respondent, the respective faculty or student process 

from the 1995 policy will be followed. Should the faculty or student review commit¬ 

tees recommend changes to the University policy that would affect staff also, they will 

be reported to the SAC for consideration, review, and action. 

I. PREVENTION OF UNLAWFUL HARASSMENT 
AND DISCRIMINATION STATEMENT 

Santa Clara University is dedicated to: 

• An uncompromising standard of academic excellence and an unwavering 

commitment to academic freedom, freedom of inquiry, and freedom of expression 

in the search for truth 

• Being a community enriched by men and women of diverse backgrounds, 
respectful of difference and enlivened by open dialogue, caring and just toward 

others, and committed to broad participation in achieving the common good 

Unlawful harassment and discrimination subverts these University ideals. Any 
behavior constituting unlawful harassment or discrimination toward any individual 

in the course of any University-administered program, job, or activity is prohibited. 

The University does not tolerate unlawful harassment or discrimination and will take 

prompt and effective corrective action including, where appropriate, disciplinary action 

up to and including dismissal or expulsion. The University’s policy applies to University 
staff, students, and faculty, and all other individuals engaged with University activities. 

Nonharassment 

Harassment includes verbal, physical, and visual forms of harassment, and 

conduct related to sexual favors, based upon a person’s protected status, including 

race, color, national origin, ancestry, gender, sexual orientation, age, religious creed, 
physical and mental disability, medical condition, marital status, citizenship status, or 

other status protected by law. 
Verbal harassment includes conduct such as epithets, insults, and derogatory 

comments. Physical harassment includes conduct such as assault, impeding or block¬ 

ing movement, or any physical interference with normal work or movement. Visual 
forms of harassment include derogatory posters, cartoons, or drawings. Conduct 

related to sexual favors includes unwanted sexual advances that condition an employ¬ 

ment or other University benefit upon an exchange of sexual favors. 
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Sexual Harassment Warrants Special Attention 

Whether committed by faculty, students, supervisors, or nonsupervisory staff, 

sexual harassment in the workplace and in the educational environment is prohibited. 
This includes, but is not limited to, unwelcome acts or statements including sexual 

advances, touching, propositions, continual verbal commentaries about an individual’s 

body, sexually degrading words used to describe an individual, and/or the display in 
the workplace or educational environment of sexual objects or pictures; or other 
physical, verbal, or visual conduct based on gender when (1) the conduct has the 

purpose or effect of unreasonably interfering with an individual’s work performance 

or creating an intimidating, hostile, offensive, or abusive environment; (2) submission 
to the conduct is an explicit or implicit term or condition of employment; and/or (3) 

submission to or rejection of the conduct is used as the basis for an employment or 
academic decision. 

University officials are empowered and required to address harassing behavior 

promptly and thoroughly. An individual with a complaint may always directly 
contact the department head or supervisor; if the problem concerns the department 

head or supervisor, the individual may contact a next-level supervisor. In addition, 

the individual may always contact the University’s Director of Affirmative Action. 
An individual’s filing or pursuing a complaint or otherwise reporting or complaining 

of unlawful harassment or discrimination will not be the basis for any adverse 
University decisions concerning the individual’s student, faculty, or staff position or 

status. Retaliation is forbidden. 

Nondiscrimination 

Decisions regarding conditions of employment including recruitment, hiring, 

placement, transfer, promotion and termination, and recruitment, retention, and 
participation in programs by students will not be based on race, color, national 

origin, ancestry, gender, sexual orientation, age, religious creed, physical and mental 
disability, medical condition, marital status, citizenship status, or other status 

protected by law. The University will offer reasonable accommodation to qualified 

individuals with disabilities to the extent provided by law. 
Except to the extent permitted by law, these factors also will not affect the manner 

in which the University administers personnel policies, programs, and activities such 
as compensation, promotions, terminations, benefits, training, and recreational programs; 

nor will they affect the manner in which the University administers student-related 
policies, programs, and activities such as admissions and extracurricular and recreational 

programs or activities. 

II. PROCEDURE 

General 

Any faculty, staff, students, or others who believe they have been subjected to 
unlawful harassment or discrimination in the course of a University-administered 

program, job, or activity should provide as soon as possible a written or oral 
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complaint to their department head or supervisor, other higher-level University 

officer, or the Affirmative Action Office. 
The person making a complaint (the complainant) should ordinarily include 

details of the incident(s), name of the person alleged to have engaged in the conduct 

(the respondent), and the names of any witnesses. 
In addition, apart from complaints of unlawful harassment or discrimination, an 

individual may request general assistance regarding a problem that is not necessarily a 

complaint of unlawful harassment or discrimination. 
University supervisors and managers, including academic personnel with manage¬ 

rial authority on behalf of the University, have a duty to report any conduct that they 
believe may constitute unlawful harassment or discrimination to the Director of 

Affirmative Action and, at their option, to their next-level supervisor. 

Informal Resolution 

An informal resolution of the complaint may always be pursued as a first step 

without regard to whether the complaint is determined by the University to be one of 
unlawful harassment discrimination. The Director of Affirmative Action will be 

available to meet with the parties separately and seek to find a resolution that is 

mutually acceptable to both parties. 
The resolution may be one or more of the following, or other appropriate prompt 

and effective corrective action: the respondent’s reading or listening to a statement 

made by the complainant; apologizing to the complainant; ending a practice that is 
harassing or otherwise unacceptable to the complainant; participating in educational 

programs aimed at correcting behaviors that are harassing to the complainant, etc. 

The Director of Affirmative Action will document and maintain records of the agreement 

and resolution of the issue(s) in the Affirmative Action Office. Every effort should 

be made to resolve complaints informally, promptly, and within 30 days of receipt of 

the complaint. 
If a mutually acceptable informal resolution is not reached within 30 days, or 

otherwise in a manner necessary to promptly and effectively correct unlawful harass¬ 
ment or discrimination, the Director of Affirmative Action may recommend that the 

informal resolution stage of the procedure conclude. 

Formal Resolution 

If the informal resolution stage ends without a satisfactory conclusion, the Director 

of Affirmative Action or his/her designee may conduct a formal investigation or take 

other action necessary to effect prompt and effective corrective action. In appropriate 

circumstances, the President or other appropriate University officer may designate an 

alternative investigator acting on behalf of the University. 
The University investigation of the complaint will be timely and thorough. When 

the investigation is completed, the Director of Affirmative Action or his/her designee 

will make a timely report the of matter, with evidentiary findings, to the appropriate 

University officer, who will determine the appropriate resolution, including prompt 
and effective corrective action, if any. In the case of a respondent student, the appropriate 

University officer is the Assistant Dean of Students. In the case of a respondent staff 
member, the appropriate University officer is the Assistant Vice President for Human 
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Resources. In the case of a respondent faculty member, the appropriate University 
officer is the Provost. 

The individuals involved will be informed of the action taken by the University at 
the conclusion of the formal stage to the extent appropriate considering the privacy 
of the individuals involved. 

Appeal Procedure 

In the event of dissatisfaction with the result of the formal procedure, a staff 

member, student, or faculty member who is a complainant or respondent may appeal 
the decision. In the event he or she believes the result of the formal resolution was 

unfair or inappropriate under University policy, a written appeal must be submitted 

to the cognizant officer within 14 working days after being informed of the decision. 
The Vice Provost for Student Affairs is the cognizant officer for student appeals, the 

Vice President for Administration and Finance for staff appeals, and the Provost for 

faculty appeals. If the Vice Provost or Vice President for Administration and Finance 
is the respondent, the appeal is to the President. If the President is the respondent, 
the officer is the chair of the Board of Trustees. 

If the respondent is a faculty member, the matter will be referred to the Faculty 

Affairs Board. The Faculty Affairs Board will follow the procedures in the Faculty 

Handbook, except that if the complainant is a staff member, two of the five members 

of the hearing committee must be staff members. 

If the respondent is a staff member, the matter may be referred to neutral arbitration. 
The staff member and the University will choose any arbitrator by mutual agreement. 

The arbitrator shall be a qualified professional labor/employment arbitrator. If the 
parties are unable to agree on the identity of the arbitrator, the staff member shall 

request a panel of names from JAMS/Endispute of Santa Clara County. The arbitrator 

shall be chosen from the panel of names by alternate striking of names, beginning 
with the staff member, until one is left, who shall serve as arbitrator. The University 

shall be responsible for the professional fees of the arbitrator, unless the staff member 
objects, in which case the University and the staff member shall each be responsible 

for 50 percent of the professional fees of the arbitrator. The arbitrator will be authorized 
to award appropriate remedy under law as to the specific issues submitted; however, 
the arbitrator shall have no power to add to, subtract from, change, alter, or ignore 

the provisions of the Staff Policy Manual or any other University policy. The arbitrator’s 

decision will not be binding unless the staff member and the University mutually 
choose to execute a written stipulation designating that the arbitrator’s decision is 

final and binding. 
If the respondent is a student, the matter may be referred to the University Board 

of Appeals. The University Board of Appeals will follow the guidelines for appellate 

hearings in the Undergraduate Student Handbook. 

Confidentiality 

All aspects of these procedures are confidential. University personnel may not 
confirm, deny, or acknowledge to any third parties that any complaint has been filed 
by a complainant except where required or permitted by law, or otherwise authorized 

by the University. 
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Nonretaliation 

Any form of retaliation against an individual by any member of the University 

community is prohibited. 
If at any point the University determines that the alleged conduct of the respondent 

is likely to recur and to cause others severe harm, the University may take reasonable 
steps to prevent such result prior to the conclusion of the procedures set forth above. 

III. RESPONSIBILITY 

To achieve the goals of the University policies, each member of the University 
community must understand and accept responsibility both for fulfilling the ideals of 

the Statement of Purpose and for honoring the guiding principles. Vice presidents 

within their areas, together with deans, program chairs, directors, managers, and 

supervisors, are responsible for promoting progress on the ideal of building a diverse, 
nondiscriminatory community and initiating creative actions to increase diversity. 

Academic deans (for faculty), the Dean of Student Life (for students), and the Assistant 

Vice President for Human Resources (for staff) are responsible for monitoring imple¬ 
mentation of this policy; the Director of Affirmative Action is responsible for inquir¬ 

ies regarding federal and state laws, as well as for filing reports required by federal and 

state law. 

IV. RESOURCES 

Within the University 

The Director of Affirmative Action is Conchita Franco Serri. Her office is in 

Benson Center, room 12. Her phone number is 408-554-4113. Contact the Office 

of Affirmative Action if you have questions or would like more information about 

this policy. 

Outside the University 

Members of the University may file a discrimination or sexual harassment 

complaint within the time required by law with the federal Equal Employment 
Opportunity Commission (EEOC), the federal Office of Civil Rights (OCR), or the 

California Department of Fair Employment and Housing (DFEH). 

DRUG-FREE POLICIES 

Santa Clara University combines its policies complying with the Drug-Free Workplace 

Act of 1988 and the Drug-Free Schools and Campuses Act Final Regulations of 1990 

into a unified policy for awareness and prevention of alcohol and other drug problems. 
The Santa Clara University environment is a community in which there are responsi¬ 
bilities and freedoms governed by policies and codes of behavior, including sanctions 

for violations of these standards. 
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Drug-Free Schools Policy 

Santa Clara University has a standard of conduct that prohibits the unlawful 

possession, use, or distribution of illicit drugs and/or alcohol by students and 
employees on Santa Clara University property or as a part of Santa Clara University 

activities. The University will impose disciplinary sanctions on students and employees 
ranging from educational and rehabilitation efforts up to and including expulsion or 

termination of employment and referral for prosecution for violations of this standard 
of conduct. 

Contact Information 

The Office of Student Life can provide information related to the disciplinary 
sanctions in place for violation of this policy. The Cowell Health Center has information 

related to the effects of alcohol, information on alcohol and drug counseling, and 
information on referrals for alcohol and drug treatment. The Campus Safety Services 

department maintains a list of applicable legal sanctions under federal, state, or local 
laws for the unlawful possession or distribution of illicit drugs and alcohol. 

Drug-Free Workplace Policy 

It is the goal of Santa Clara University to maintain a drug-free workplace. To that 

end, and in compliance with the Drug-Free Workplace Act of 1988 (Public Laws 
100-440 and 100-190), the University has adopted the following policies: 

• Unlawful manufacture, distribution, dispensing, possession, or use of controlled 

substances is prohibited in the workplace. 

• Employees who violate this prohibition are subject to corrective or disciplinary 

action as deemed appropriate, up to and including termination. 

As an ongoing condition of employment, employees are required to abide by this 

prohibition, and to notify Human Resources of any criminal drug statute conviction 
they receive for a violation occurring in the workplace. Notification must be provided 

in writing no later than five days after such a conviction. 
If an employee receives such a conviction, the University shall take appropriate 

disciplinary action against the employee, up to and including termination, or require 

the employee to participate satisfactorily in an approved drug-abuse assistance or 

treatment program. 
Human Resources makes available information about drug counseling and treatment. 

SEXUAL ASSAULT PROTOCOL 

The University Sexual Assault Protocol describes the protocol of actions to be 

taken in the event of the report of a sexual assault. Copies of the protocol, as well as 
assistance and referral to available resources, are available in the Office of Student Life 

in Benson Center, room 205. Students are encouraged to report any case of sexual 

assault. 
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COMPUTING RESOURCES POLICIES 

General guidelines for use of computing and communication facilities on campus 

are based on principles of etiquette, fairness, and legality. In making use of these 

resources, students should respect the rights of others to enjoy equal access to the 

facilities; refrain from malicious or annoying behavior; and observe state and national 

laws, including those related to intellectual property and copyright issues. More 

detailed information about policies related to use of computing and communication 

resources is available from Information Technology, or on the campus "Web site at 

http://it.scu.edu/policies.shtml. 

SMOKING POLICY 

The purpose of the smoking policy is to promote and foster the health, comfort, 

and safety of all members of the Santa Clara University community. 

Santa Clara University, in compliance with the City of Santa Clara Ordinance 

No. 1654, has adopted a nonsmoking policy. Smoking is prohibited at all times in all 

University facilities that house offices, work areas, classrooms, or residence rooms. 

Members of the community who choose to smoke must maintain a distance of 25 feet 

from any building opening. 

PSYCHOLOGICAL EMERGENCIES 

A student who is believed to be an immediate life-threatening danger to himself/ 

herself or to others, due to psychological difficulties, may be required to obtain 

professional evaluation and treatment. This decision will be made by the Dean of 

Student Life or his/her designee, in consultation with the appropriate mental and 

physical health professionals and other staff as is deemed necessary. Failure to comply 

with this requirement may result in disciplinary action or mandatory withdrawal 

from the University. The staff in the Counseling Center are available for assistance 

with psychological emergencies. 
The full texts of the following policies are available from the Office of Student Life, 

Benson Center, room 205. 

• Policy Statement on AIDS: 
www.scu.edu/studentlife/handbook/ aids.cfm 

• Condom Availability and Distribution on Campus: 
www.scu.edu/studentlife/handbook/condom.cfm 

• Registration of Student Organizations: 
www.scu.edu/studentlife/handbook/stdt_orgs.cfm 

• University Alcoholic Beverage Policy: 

www.scu.edu/studentlife/handbook/ alcohol_policy.cfm 
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Member of: 

American Association for Higher Education 
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Director of Design Engineering 
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Retired Director 
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Founder and Chief Technology Offcer 
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Hewlett-Packard Company 

Pravin Varaiya 
Distinguished Professor 
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University Faculty 

ENDOWED ACADEMIC CHAIRS 

University 

Joseph S. Alemany Professor 

Chaiho Kim (Operations and Management Information Systems) 

Augustin Cardinal Bea, S.J., University Professor 

William C. Spohn (Religious Studies) 

Fay Boyle Professor 

Francisco Jimenez (Modern Languages and Literatures) 

Edmund Campion, S.J., Professor 

Michael McCarthy, S.J. (Religious Studies) 

Lee and Seymour Graff Professor 

Jo B. Margadant (History) 

Gerard Manley Hopkins, S.J., Professor 

Ron Hansen (English) 

Jesuit Community Professor #2 

(open) 

Jesuit Community Professor #3 
(open) 

Rupert Johnson Professor 

(open) 

Clare Boothe Luce Professors 

Julie Mueller (Chemistry), JoAnne Holliday (Computer Engineering) 

J. Thomas and Kathleen L. McCarthy Professor 

Andre L. Delbecq (Management) 

Regis and Diane McKenna Professor 

(open) 

John Courtney Murray, S.J., Professor of Social Ethics 

(open) 

John Nobili, S.J., Professor 

James Felt, S.J. (Philosophy) 

Presidential Professor of Ethics and the Common Good 

Dennis J. Moberg (Management), June R. Carbone (Law) 

Phil and Bobbie Sanfilippo Professor 

(open) 

Benjamin and Mae Swig Professor 

Dragoslav D. Siljak (Electrical Engineering) 

Santa Clara Jesuit Community Professor 

Denise L. Carmody (Religious Studies) 

169 



170 SCHOOL OF ENGINEERING 

College of Arts and Sciences 

Patrick A. Donohoe, S.J., Professor 

Eric O. Hanson (Political Science) 

Austin J. Fagothey, S.J., Professor 

(open) 

Bernard J. Hanley Professor 

Catherine M. Bell (Religious Studies) 

Fletcher Jones Professor 

Patrick E. Hoggard (Chemistry) 
f 

Walter E. Schmidt, S.J., Professor 

Emile G. McAnany (Communication) 

Frank Sinatra Professor 

(open) 

Harold and Edythe Toso Professor 

Victor B. Vari (Modern Languages and Literatures) 

Michael and Elizabeth Valeriote Professor 

Gerald L. Alexanderson (Mathematics and Computer Science) 

School of Engineering 

Thomas J. Bannan Professor 

Timothy J. Healy (Electrical Engineering) 

Wilmot J. Nicholson Family Professor 

Sukhmander Singh (Civil Engineering) 

Packard Mentor/Scholar 

Eynaud Reynaud L. Serrette (Civil Engineering) 

John M. Sobrato Professor 

Daniel A. Pitt (Engineering) 

William and Janice Terry Professor 

Samiha Mourad (Electrical Engineering) 

Robert W. Peters Professor 

(open) 
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School of Business 

Michael Accolti, S.J., Professorship for Leadership 

(open) 

Mario L. Belotti Professor 

Hersch Shefrin (Finance) 

William T. Cleary Professor 

Albert V. Bruno (Marketing) 

Charles J. Dirksen Professor of Business Ethics 

Manuel G. Velasquez (Management) 

W. M. Keck Foundation Professor 

Mario L. Belotti (Economics) 

Glenn Klimek Professor 

Meir Statman (Finance) 

Robert and Barbara McCullough Professor 

(open) (Accounting) 

Naumes Family Professor 

Robert A. Collins (Operations and Management Information Systems) 

Michel and Mary Orradre Professor 

Alexander J. Field (Economics) 

J. C. Penney Research Professors 

Shelby FI. McIntyre (Marketing) 

Stephen A. Smith (Operations and Management Information Systems) 

Stephen and Patricia Schott Professor 

David F. Caldwell (Management) 

L. J. Skaggs Distinguished Professor 

Dale D. Achabal (Marketing) 

Gerald and Bonita A. Wilkinson Professor 

Dennis Moberg (Management) 

School of Law 

John A. and Elizabeth H. Sutro Professor 

George J. Alexander (Law) 

Inez Mabie Professor 

Donald Chisu 



Engineering Faculty 

SHOSHANA ABEL (1986) 
Lecturer in Computer Engineering 
and Electrical Engineering 

B.A., 1966, M.A., 1969, Calcutta 
University, India; M.A., 1973, Ph.D., 
1979, University of California, Berkeley 

RAFIUL AHAD (1989) 
Lecturer in Computer Engineering 

B.S., 1973, M.S., 1975, Rangoon Arts 
& Science University; M.S., 1980, Asian 
Institute ofTechnology, Bangkok; Ph.D., 
1985, University of Southern California 

RAFI AHMED (1993) 
Lecturer in Computer Engineering 

M.S., 1985, Ph.D., 1989, University 
of Florida 

JOHN R. ALLEN (1980) 
Lecturer in Computer Engineering 
B.S., 1959, Michigan Technological 

University; M.A., 1963, University 
of California, Santa Barbara 

AHMAD A. AL-YAMANI (2004) 

Lecturer in Electrical Engineering 
and Computer Engineering 

B.S., 1997, M.S., 1999, King Fahd 
University of Petroleum and Mineral, 
Saudi Arabia; M.S., 2004, Ph.D., 2004, 

Stanford University. 

MARK D. ARDEMA (1986) 
Professor of Mechanical Engineering 

B.S., 1964, M.S., 1965, Ph.D., 1974, 
University of California, Berkeley 

MARK ASCHHEIM (2003) 
Associate Professor of Civil Enginering 
B.S., 1986, M.S., 1992, Ph.D., 1995, 
University of California, Berkeley 

DARREN ATKINSON (1999) 
Assistant Professor in Computer Engineering 

B.S., 1991, M.S., 1994, Ph.D., 1999, 
University of California, San Diego 

SALMAN AZHAR (2003) 
Lecturer in Computer Engineering 
B.S., 1987, Wake Forest University; 
M.S., 1989, Ph.D., 1993, Duke University 

CHASE BAILEY (1996) 
Lecturer in Computer Engineering 
B.S., 1971, Albany State College; MBA, 
1973, New Mexico College of Business 

OCTAVE BAKER (1985) 
Lecturer in Engineering Management 

and Leadership 
B.S., 1966, Drake University; M.S., 1973, 
California State University, San Francisco; 

Ph.D., 1977, University of Michigan 

BONITA BANDUCCI (2000) 

Lecturer in Engineering 
B.A., 1969, University of California, 

Santa Cruz 

DEBJYOTI BANERJEE (2004) 
Lecturer in Mechanical Engineering 
B. Tech, 1992, Indian Institute of 
Technology; MSME, 1995, University of 
Mississippi; MSME, 1998, Ph.D., 1999, 
University of California, Los Angeles 

SINA BARKESHLI (1995) 
Lecturer in Electrical Engineering 
BSEE, 1979, MSEE, 1982, University 
of Kansas, Lawrence; Ph.D., 1988, Ohio 

State University 

H. BARRACLOUGH (1975) 
Lecturer in Engineering Management 

and Leadership 
M.S., 1972, Stanford University 

MONEM H. BEITELMAL (2003) 
Lecturer in Mechanical Engineering 
B.S., 1989, University of Portland; M.S., 
1995, University of California, Davis; 
Ph.D., 2000, Santa Clara University 

NIRDOSH BHATNAGAR (2002) 

Lecturer in Computer Engineering 
M.S., Ph.D., Stanford University 

JOSEPH E. CAVANAGH (1982) 
Lecturer in Computer Engineering 
BSEE, 1957, Indiana Institute of 
Technology; MSCS, 1982, Santa Clara 

University 
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JAMES CHAN (2003) 
Lecturer in Electrical Engineering 
B.S., 1990, M.S., 1993, Ph.D., 1993, 
University of California, Berkeley 

SHU-PARK CHAN (1963) 
Professor Emeritus of Electrical Engineering 
B.S., 1955, Virginia Military Institute; 
M.S., 1957, Ph.D., 1963, University 
of Illinois. 

LI-FU CHANG (2003) 
Lecturer in Electrical Engineering 
B.S., 1990, National Sun Yat-sen 
University; M.S., 1993, Ph.D., 1996, 
Purdue University 

PI-SHENG CHANG (2003) 
Lecturer in Computer Engineering 
B.S., 1987, Federal University of Rio de 
Janeiro; M.S., 1990, Pontifical Catholic 

University of Rio de Janeiro; Ph.D., 1997, 
University of California, Los Angeles 

JUAN CHAVEZ (2003) 
Lecturer in Civil Engineering 

B.S., 1978, Peru; M.S., 1989, Ph.D., 1994, 
University of California, Berkeley 

DAVID CHEUNG (1996) 
Lecturer in Computer Engineering 
B.S., 1986, University of Alberta; M.S., 
1995, Santa Clara University 

STEPHEN A. CHIAPPARI (1990) 
Assistant Professor of Applied Mathematics; 
Chair, Department of Applied Mathematics 
B.S., 1984, Santa Clara University; 

Ph.D., 1990, University of Illinois, 
Urbana-Champaign 

LAWRENCE CHIEN (1998) 
Lecturer in Mechanical Engineering 
B.S., 1978, National Taiwan University; 
M.S., 1984, Stanford University; Ph.D., 
1989, Purdue University 

STEVEN C. CHIESA (1987) 
Associate Professor of Civil Engineering 
B.S., 1975, Santa Clara University; M.S., 
1976, Stanford University; Ph.D., 1982, 
University of Notre Dame. Registered 
Professional Engineer in Civil Engineering 

CHING-TSUN CHOU 
Lecturer in Computer Engineering 

B.S., 1983, National Taiwan University; 
M.S., 1986, Ph.D., 1995, University of 
California, Los Angeles 

ROBERT CHUN (1996) 
Lecturer in Computer Engineering 
B.S., 1980, M.S., 1981, Ph.D., 1989, 
University of California, Los Angeles 

KUKP. CHUNG (1991) 
Lecturer in Computer Engineering 
B.A., 1959, Yale; M.A., 1961, Ph.D., 1970, 
Princeton 

DORR H. CLARK (1985) 
Lecturer in Applied Mathematics 
and Computer Engineering 

B.S., 1983, M.S., 1987, Santa Clara 
University 

THERESA CONEFREY (2001) 
Lecturer in Engineering Management 
and Leadership 

B.A., 1994, University of East Anglia, 
United Kingdom; M.A., 1991, Ph.D., 
1997, University of Illinois 

JIM CRITZ (1990) 
Lecturer in Computer Engineering 
B.A., 1968, Santa Clara University; 
Ph.D., 1976, University of Washington 

EKTA DANG (2003) 
Lecturer in Electrical Engineering 

B.S., 1997, M.S., 1999, Ph.D., University 
of Delhi, India 

RONALD L. DANIELSON (1976) 
dissociate Professor of Computer Engineering 
B.S., 1967, University of Minnesota; M.S., 
1968, Northwestern University; Ph.D., 

1975, University of Illinois, Urbana 

RUTH E. DAVIS (1979) 
Professor of Computer Engineering; 
Associate Dean, Undergraduate Studies 
B.S., 1973, Santa Clara University; M.S., 
1976, San Jose State University; Ph.D., 
1979, University of California, Santa Cruz 

DIANE M. DETIG (1983) 
Lecturer in Computer Engineering 

B.S., 1975, M.S., 1977, M.S., 1980, 
Carnegie-Mellon University 
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CHRISTOPHER DICK (2002) 
Lecturer in Electrical Engineering 

HANS PETER DOMMEL (1999) 
Assistant Professor in Computer Engineering 
M.S., 1990, Technical University of 

Munich; M.S., 1995; Ph.D., 1999, 
University of California, Santa Cruz 

HUGH DOUGHERTY (1982) 
Lecturer in Mechanical Engineering 
M.E., 1958, Stevens Institute of 
Technology; MAEE, 1963, Ph.D., 
1966, Rensselaer Polytechnic Institute 

SANTANU DUTTA (2001) 
Lecturer in Electrical Engineering 

B. Tech., 1987, Indian Institute of 
Technology; M.S., 1990, University of 
Texas, Austin; M.A., 1994, Ph.D., 1996, 

Princeton University 

WILLIAM F. EGAN (1977) 
Lecturer in Electrical Engineering 
BEE, 1958, Santa Clara University; M.S., 
1960, Ph.D., 1967, Stanford University 

KHALED EL-AYAT (1976) 
Lecturer in Electrical Engineering 
and Computer Engineering 
B.Sc., 1968, Cairo University; M.Sc., 
1971, University of Toronto; Ph.D., 1977, 
University of California, Santa Barbara 

JACOB EL-ZIQ (1993) 
Lecturer in Computer Engineering 

and Electrical Engineering 
B.Sc., 1972, Cairo University; M.Sc., 
1975, New York City College; Ph.D., 1977, 
Utah State University 

DAVID W. ELLIS (2003) 
Lecturer in Engineering Management 

and Leadership 
M.S., 1976, Stanford University; M.S., 
2002, Santa Clara University 

ALY ELREFAIE (2002) 
Lecturer in Electrical Engineering 
B.S., 1976, Ain Shams University; M.A., 
1980, Ph.D., 1983, Polytechnic University, 
Brooklyn 

AHMED K. EZZAT (1988) 
Lecturer in Computer Engineering 

B.S., 1971, M.S., 1976, Cairo University; 
Ph.D., 1982, University of New Hampshire 

DRAZEN FABRIS (1999) 
Assistant Professor of Mechanical Engineering 
B.S., 1990, California Institute of 
Technology; M.S., 1993, Ph.D. 1996, 
University of California, Berkeley 

AUDREY A. FASCHING (1999) 
Lecturer in Mechanical Engineering 
B.S., 1988, Ph.D., 1999, Colorado School 

of Mines 

GEORGE R. FEGAN (1987) 
Adjunct Associate Professor of Applied 

Mathematics 
B.S., 1957, University of San Francisco; 
M.A., 1958, San Francisco State University; 
M.A., 1966, San Jose State University; 
Ph.D., 1973, Oregon State University 

SILVIA M. B. FIGUEIRA (1998) 
Assistant Professor of Computer Engineering 

B.S., 1988, M.S., 1991, Federal Universitiy 
of Rio de Janeiro; Ph.D., 1996, University 

of California, San Diego 

E. JOHN FINNEMORE (1979) 
Professor Emeritus of Civil Engineering 
B.Sc., 1960, University of London; M.S., 1966, 
Ph.D., 1970, Stanford University. Registered 
Professional Engineer in Civil Engineering 

EUGENE J. FISHER (1954) 
Professor of Mechanical Engineering, Emeritus 
BSME, 1950, Santa Clara University; M.S., 

1965, Stanford University 

WADE H. FOY (1964) 
Lecturer in Applied Mathematics 
B.S., 1946, United States Naval Academy; 

BEE, 1951, North Carolina State 
University; MSEE, 1955, Massachusetts 
Institute of Technology; Ph.D., 1962, 

Johns Hopkins University 

CARL FUSSELL (1977) 
Lecturer in Computer Engineering 

B.S., 1971, Santa Clara University; 
M.S., 1973, Loyola University 
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WILLIAM T. GALLAGHER (2000) 
Lecturer in Engineering 

B.A., 1982, University of California, 
Berkeley; M.A., 1984, University of 
Chicago; J.D., 1993, University of 
California, Los Angeles; Ph.D., 1994, 
University of California, Berkeley 

DAVE A. GALLUP (2002) 
Lecturer in Mechanical Engineering 
B.A., 1974, San Francisco State University 

XIAO-CHUN GAO (1995) 
Lecturer in Electrical Engineering 
BSME, 1975, Dalian Railway Institute; 
MSEE, 1982, Chinese Academia of China; 

Ph.D., 1987, Santa Clara University 

WARREN GARRISON (1986) 
Lecturer in Applied Mathematics 
B.A., 1963, University of California, 
Berkeley; M.S., 1969, Santa Clara 
University 

HANS GATZEN (1985) 
Lecturer in Electrical Engineering 
MSME, 1971, Technical University, 
Munich; Ph.D., 1976, RWTH Aachin 
Technical University, West Germany 

SAWSAN GHANEM (1996) 
Lecturer in Computer Engineering 

B.S., 1967, Alexandria University; M.S., 
1971, Ph.D., 1975, Stanford University 

FARZHAD GHANNADIAN (2001) 
Lecturer in Computer Engineering 
B.S., 1989, University of Tennessee, 
Knoxville; M.S., 1991, Ph.D., 1997, 
Georgia Institute of Technology 

WARREN C. GIBSON (2002) 
Lecturer in Mechanical Engineering 

B.S., 1965, M.S., 1969, Ph.D., 1971, 
Case Institute ofTechnology 

JORGE E. GONZALEZ (2003) 
Professor in Mechanical Engineering 

B.S., 1987, M.S., 1989, University of 
Puerto Rico; Ph.D, 1994, Georgia Institute 

ofTechnology 

MARTIN GRACE (2002) 
Lecturer in Electrical Engineering 
B.S., 1958, M.S., 1964, Polytechnic 
Institute of Brooklyn; Ph.D., 1970, 
Northeastern University 

IAN H. GRAHAM (1982) 
Lecturer in Electrical Engineering 
BSEE, 1960, University of Utah 

SANDY GRANTHAM (1982) 
Lecturer in Engineering 

B.A., 1999, University of California, 
Berkeley; M.A., 1993, San Jose State 
University 

BRUCE S. GREENE (2003) 
Lecturer in Electrical Engineering 

B.S., 1987, Boston University; M.S., 
1989, University of Illinois; Ph.D., 2003, 
Santa Clara University 

MICHAEL HAN (2002) 
Lecturer in Electrical Engineering 

B.S., 1990, M.S., 1992, Ph.D., 1997, 
University of Florida 

YUSUF A. HAQUE (1983) 
Lecturer in Electrical Engineering 
B.S., 1973, University of Engineering and 
Technology; M.E., 1974, Ph.D., 1977, 
Carleton University; MBA, 1982, Santa 
Clara University. 

RACHEL HE (2003) 
Assistant Professor of Civil Engineering 
B.E., 1993, M.E., 1996, Chongqing 
University, People’s Republic of China; 
Ph.D., 2000, University of Wisconsin, 
Madison 

TIMOTHY J. HEALY (1966) 
Professor of Electrical Engineering; Acting 
Chair; Department of Electrical Engineering 
BSEE, 1958, Seattle University; MSEE, 
1959, Stanford University; Ph.D., 1966, 
University of Colorado, Boulder 

STEVEN HESSEL (2003) 
Lecturer in Electrical Engineering 
B.S., 1972, M.S., 1975, Brigham Young 
University; Ph.D., 1987, Stanford 
University 
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TIMOTHY K. HIGHT (1984) 
Associate Professor of Mechanical Engineering; 
Chair, Department of Mechanical Engineering 

B.S., 1972, California Institute of 
Technology; M.S., 1973, Ph.D., 1977, 
Stanford University. Registered Professional 
Engineer in Mechanical Engineering 

HARISH P. HIRIYANNAIAH (1997) 
Lecturer in Computer Engineering 

and Electrical Engineering 
B.S., 1984, Bangalore University; 
M.S., 1986, Ph.D., 1990, North Carolina 

State University 

ALBERT S. HOAGLAND (1984) 
Lecturer in Electrical Engineering; 
Director, Institute for Information Storage 
Technology B.S., 1947, M.S., 1948, Ph.D., 
1954, University of California, Berkeley 

MIGDAT HODZIC (2003) 
Lecturer in Applied Mathematics 
B.S., 1975, University of B.Luka, Former 

Yugoslavia; M.S., 1981, University of 
Belgrade, Former Yugoslavia; Ph.D., 1985, 

Santa Clara University 

JOANNE HOLLIDAY (2000) 
Assistant Professor in Computer Engineering 
B.S., 1971, University of California, 
Berkeley; M.S., 1976, Northeastern 
University; Ph.D., 2000, University 

of California, Santa Barbara 

I FF E. HORNBERGER (1992) 
Associate Professor of Mechanical Engineering 

B.S., 1969, Santa Clara University; 
M.S., 1973, Massachusetts Institute 
of Technology; Ph.D., 1986, University 

of Utah 

THOMAS D. HOWELL (2002) 
Lecturer in Computer Engineering 
B.S., 1973, California Institute of 
Technology; M.S., 1975, Ph.D., 1976, 

Cornell University 

CLIFFORD HWANG (1999) 
Lecturer in Electrical Engineering 
B.S., 1992, University of California, 
San Diego; M.S., 1994, Engineer’s Degree, 

1999, Ph.D., 1999, University of 
California, Los Angeles 

JAMAL S. IZADIAN (1983) 
Lecturer in Electrical Engineering 
B.S., 1978, University of Kentucky; M.S., 
1980, Ph.D., 1983, Ohio State University 

ARUN JAGOTA (1998) 
Lecturer in Applied Mathematics, 
Computer Engineering, 
Electrical Engineering, Engineering 
B. Tech, 1981, Indian Institute of 
Technology, Delhi; M.S., 1984, University 
of Kansas; Ph.D., 1993, State University 

of New York at Buffalo 

SHAFIQM. JAMAL (2002) 
Lecturer in Electrical Engineering 
BSEE, 1996, MSEE, 1999, Ph.D., 2001, 
University of California, Davis 

BRAD JAMES (2002) 
Lecturer in Mechanical Engineering 
B.S., 1988, University of Washington; 

Ph.D., 1994, Colorado School of Mines 

ALKA JARVIS (1993) 
Lecturer in Computer Engineering 
and Engineering Management 
MBA, 1966, British Tutorial University 

SAILA KARIAT (2003) 
Lecturer in Electrical Engineering 

B.S., 1985, M.S., 1988, Ph.D., 1990, 
Syracuse University 

DOUGLAS KAY (2002) 
Lecturer in Electrical Engineering 
B.S., 1976, Seoul National University; 
M.S., 1982, University of Southern 

California; Ph.D., 2003, Santa Clara 

University 

RAYKEHOE (1995) 
Lecturer in Computer Engineering 
B.A., 1976, M.A., 1979, University 
of Southern California 

RAJEEV KELKAR (2003) 
Lecturer in Mechanical Engineering 
B.S., 1988, Worcester Polytechnic Institute; 

M.S., 1990, M. Phil., 1993, Ph.D., 1996, 
Columbia University 

AMARPAL KHANNA (1987) 
Lecturer in Electrical Engineering 
B.S., 1971, Punjab University; M.S., 1978, 
Ph.D., 1981, University of Limoges 
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S. KHOSHAFIAN (1991) 
Lecturer in Computer Engineering 
M.S., 1978, American University; Ph.D., 
1984, University of Wisconsin, Madison 

WILLIAM KIRKWOOD (2003) 
Lecturer in Mechanical Engineering 
B.S., 1979, University of California, Los 
Angeles; M.S., 2000, University of Phoenix 

CHRISTOPHER A. KITTS (1997) 
Research Assistant Professor of 
Mechanical Engineering 
CHRB.S.E., 1987, Princeton University; 
MPA, 1991, University of Colorado; M.S., 
1992, Stanford University 

RONALD KMETOVICZ (1989) 
Lecturer in Engineering Management 

and Leadership 
B.S., 1969, Pennsylvania State University; 
M.S., 1976, Santa Clara University 

ALLAN KNIES (1997) 
Lecturer in Computer Engineering 
B.S., 1988, Ohio University; M.S., 1990, 
Ph.D., 1995, Purdue University 

SHOBA KRISHNAN (1999) 
Assistant Professor of Electrical Engineering 
B.Tech., 1987, Jawaharlal Nehru 
Technological University; M.S., 1990, 
Ph.D., 1993, Michigan State University 

RADOVAN KRTOLIKA (2001) 
Lecturer in Computer Engineering 
and Electrical Engineering 
B.A., 1964, Ph.D., 1972, University of 
Belgrade; M.A., 1971, University of Moscow 

MICHAEL LAM (1996) 
Lecturer in Computer Engineering 
B.S., 1985, University of Alberta; M.S., 
1988, Louisiana Tech. University; Ph.D., 
1992, University of Illinois, Chicago 

MICHAEL LARIMORE (1987) 
Lecturer in Electrical Engineering 
B.S., 1971, M.S., 1972, University of 
Colorado; Ph.D., 1977, Stanford University 

JOHN LAWLESS (2002) 
Lecturer in Electrical Engineering 
B.S., 1976, Cornell University; M.S., 1978, 
Ph.D., 1981, Princeton University 

DIANA D. LEE (1995) 
Lecturer in Applied Mathematics 
B.A., 1989, Rice University; M.S., 1994, 
Santa Clara University 

K. C. LEE (1993) 
Lecturer in Computer Engineering 
B.S., 1984, National Tsing Hia University; 
B.S., 1986, National Chiao University; 
Ph.D., 1991, Case Western Reserve 
University 

PAULT. LEE (1991) 
Lecturer in Computer Engineering 
B.S., 1974, National Taiwan University; 
M.S., 1976, Southern Illinois University; 
M.S., 1982, Ph.D., 1984, University of 
California, Berkeley 

DANIEL W. LEWIS (1975) 
Associate Professor of Computer Engineering; 
Chair, Department of Computer Engineering 
BSEE, 1968, Georgia Institute of 
Technology; MSEE, 1972, E.E., 1975, 
Ph.D., 1975, Syracuse University 

QIANG LI (1990) 
Associate Professor of Computer Engineering 
B.S., 1982, Xian Jiaotong University, 
China; M.S., 1984, Ph.D., 1989, Florida 
International University 

NAM LING (1989) 
Professor of Computer Engineering; Associate 
Dean for Graduate Studies and Research 
B.S., 1981, National University of 

Singapore; M.S., 1985, Ph.D., 1989, 
University of Louisiana at Lafayette 

JEANNE LINSDELL (1998) 
Lecturer in Civil Engineering 
B.A., 1977, M.A., 1978, San Jose State 
University; Ph.D., 1981, Golden Gate 
University 

SAM LIU (1998) 
Lecturer in Electrical Engineering 
BSEE, 1985, Georgia Institute of 
Technology; MSEE, 1986, Cornell 
University; Ph.D., 1993, Georgia Institute 
of Technology 
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BERTRAND LO 
Lecturer in Applied Mathematics 

JOSEPH T. MA (1984) 
Adjunct Professor of Mechanical Engineering 
B.S., 1948, National Sun Yat-sen 
University; B.S., 1949, Texas Technological 
University; M.S., 1952, Purdue University; 
Ph.D., 1959, Iowa State University. Registered 
Professional Engineer in Mechanical 

Engineering 

DON MacCUBBIN (1996) 
Lecturer in Mechanical Engineering 
B.A., 2004, Santa Clara University 

REZA MAJIDI-AHY (1984) 
Lecturer in Electrical Engineering 
BSEE, 1980, MSEE, 1981, University 
of California, San Diego; Ph.D., 1989, 

Stanford University 

WILLIAM MANOFSKY (2000) 
Lecturer in Engineering Management 

and Leadership 

RAY MARTIN (2001) 
Lecturer in Engineering Management 

and Leadership 
B.S., 1980, Georgia Institute of 
Technology; M.S., 1996, Santa Clara 

University 

EDWIN MAURER (2003) 
Assistant Professor of Civil Engineering 
B.S., 1985, University of Rhode Island; 
M.S., 1989, University of California, 
Berkeley; Ph.D., 2002, University of 

Washington 

TOM McREYNOLDS (1990) 
Lecturer in Computer Engineering 
B.S., 1983, Georgetown University; 
M.S., 1989, Santa Clara University 

CHIRAG MEHTA 
Lecturer in Computer Engineering 

P. K. MENON (1989) 
Lecturer in Mechanical Engineering 
B. Eng., 1973, Osmania University; M. Eng., 
1975, Indian Institute of Science; Ph.D., 
1983, Virginia Polytechnic Institute and 

State University 

MAGDA METWALLY (1986) 
Lecturer in Applied Mathematics 
B.S., 1967, Ain-Shams University, Egypt; 
M.S., 1972, University of British 

Columbia; Ph.D., 1982, Santa Clara 

University 

ED MEYER (1990) 
Lecturer in Electrical Engineering 
BSEE, 1963, Northwestern University; 
MSEE, 1986, Santa Clara University; 

Ph.D., 1969, Stanford University 

M. MEYYAPPAN (2002) 
Lecturer in Electrical Engineering 
B.S., 1976, Madras University, India; M.S., 
1978, Aston University, UK; Ph.D., 1984, 
Clarkson University 

ALEXANDER MICZO (1994) 
Lecturer in Electrical Engineering 
B.A., 1966, Gannon University; M.S., 

1969, Ph.D., 1971, Syracuse University 

RANI MIKKILINENI (1996) 
Lecturer in Computer Engineering 
B.S., 1971, Maris Stella College; M.S., 
1973, Andhra University; M.S., 1989, 
University of Denver; Ph.D., 1998, 

Santa Clara University 

KEYVAN MOATAGHED 
Lecturer in Computer Engineering 

B.S., 1975, M.S., 1979, Ph.D., 1982, 
Technical University of Graz, Austria 

KHRIS MOHAN SINGH (1998) 
Lecturer in Electrical Engineering 
B.S., 1972, M.S., 1974, University of 

Bihar, India 

PATRICK J. MORAN (1997) 
Lecturer in Computer Engineering 
B.S., 1984, University of Santa Clara; 
M.S., 1990, Ph.D., 1996, University of 

Illinois, Urbana 

RALPH E. MORGANSTERN (1992) 
Lecturer in Applied Mathematics 
B.S., 1962, Rensselaer Polytechnic Institute; 

M.A., 1965, Ph.D., 1968, State University 
of New York, Stony Brook 
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SAMIHA MOURAD (1987) 
Professor of Electrical Engineering; 
Chair; Department of Electrical Engineering 
B.S., 1960, Ain-Shams University, Egypt; 
M.S., 1984, Polytechnic University, New York; 
Ph.D., 1970, North Carolina State University 

S. MRITHUNJAYAN (2003) 
Lecturer in Computer Engineering 
B.S., 1964, Massachusetts Institute of 
Technology; M.S., 1971, University of 
California, Los Angeles 

IAN MURRAY (1951) 
Professor of Mechanical Engineering, Emeritus 
B.S., 1949, M.S., 1951, Stanford University 

STEVEN J. MURRAY (2002) 
Lecturer in Mechanical Engineering 
B.S., 1996, University of California, 
Berkeley; Ph.D., 2000, Massachusetts 
Institute of Technology 

JOHN C. MUSKTVITCH (2001) 
Lecturer in Mechanical Engineering 
B.S., 1975, M.S., 1977, Ph.D., 1982, 
Drexel University. 

AYHAN MUTLU (2003) 
Lecturer in Electrical Engineering 
B.S., 1996, Middle East Technical 
University; M.S., 1998, Clemson 
University; Ph.D., 2004, Santa Clara 
University 

MANOJ NACHNANI (2000) 
Lecturer in Electrical Engineering 

MADIHALLY J. NARASIMHA (2003) 
Lecturer in Electrical Engineering 
B.E., 1971, Bangalore University; M.S., 
1976, Ph.D., 1976, Stanford University 

JOSEPH NEIPP (1999) 
Lecturer in Engineering Management 

and Leadership 
B.A., 1970, University of California, 
Santa Cruz; M.S., 1979, University of 
San Francisco 

HOWARD G. NELSON (1995) 
Lecturer in Mechanical Engineering 
B.S., 1960, Washington State University; 
Ph.D., 1971, University of California, 

Los Angeles 

GORDANA NESKOVIC (2003) 
Lecturer in Electrical Engineering 

B.S., 1991, M.S., 1996, University of 
Belgrade; Ph.D., 2004, Santa Clara 
University 

RAYMOND K. NG (2002) 
Lecturer in Computer Engineering 
B.A., 1994, Rice University; M.S., 1997, 
Stanford University 

VAN NGUYEN (2003) 
Lecturer in Computer Engineering 

B.S., 1993, California State University, 
Fullerton; M.S., 1997, University of 
California San Diego 

JOSHUA NICKEL (2003) 
Lecturer in Electrical Engineering 

B.S., 1997, Pennsylvania State University; 
M.S., 1999, Ph.D., 2001, University of Illinois 

JOHN NOLL (2000) 
Assistant Professor in Computer Engineering 

B.S., 1980, M.S., 1989, Ph.D., 1997, 
University of Southern California 

MICHAEL E. O’FLYNN (1987) 
Lecturer in Applied Mathematics 
B.E., 1956, University College, Dublin; 
M.S., I960, Case Institute; E.E., 1963, 
Stanford University 

TOKUNBO OGUNFUNMI (1990) 
Associate Professor of Electrical Engineering 
B.S., 1980, University of Ife, Nigeria; M.S., 
1984, Ph.D., 1990, Stanford University 

GARRET OKAMOTO (1998) 
Assistant Professor of Electrical Engineering 
B.S., 1990, University of Texas, Austin; 
M.S., 1991, Stanford University; Ph.D., 
1998, University of Texas, Austin 

AARE ONTON (2003) 
Lecturer in Electrical Engineering 
B.S., 1961, M.S., 1962, Massachusetts 
Institute of Technology; Ph.D., 1967, 
Purdue University 

JEFFREY M. OTA (1998) 
Lecturer in Mechanical Engineering 
B.S., 1994, M.S., 1995, Stanford University 
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GNANAPRAKASAM PANDIAN (1996) 
Lecturer in Computer Engineering 
B.E., 1984, Madras University; M.Tech, 

1986, Indian Institute of Technology, 

Madras 

RAMESH PANWAR (1997) 
Lecturer in Computer Engineering 
B.T., 1988, Indian Institute of Technology; 
M.S., 1990, University of Washington; 

Ph.D., 1995, University of California, 
Los Angeles 

PERIKLIS PAPADOPOULOS (2001) 
Lecturer in Mechanical Engineering 
B.S., 1985, Illinois Institute of Technology, 

M.S., 1987; Ph.D, 1993, Stanford 

ROBERT J. PARDEN (1954) 
Professor of Engineering Management and 
Leadership; Chair, Engineering Management 
and Leadership Program; Coordinator, 

Da Vinci Program 
BSME, 1947, M.S., 1951, Ph.D., 1953, 
State University of Iowa. Registered 
Professional Engineer in Industrial 
Engineering and Mechanical Engineering 

MIKE PARSA (2003) 
Lecturer in Computer Engineering 
B.A., 1990, M.S., 1994, Ph.D., 1998, 
University of California Santa Cruz 

RICHARD K. PEFLEY (1951) 
Professor of Mechanical Engineering, Emeritus 
B.S., 1944, M.S., 1951, M.E., 1960, 
Stanford University 

KERN PENG (2001) 
Lecturer in Engineering Management 

and Leadership 
B.S., 1992, San Jose State University; 
MBA, 1996, Ph.D., 2000, San Francisco 
State University 

DRAGUTIN PETKOVIC (2002) 
Lecturer in Computer Engineering 

B.S., 1976, M.S., 1979, University of 
Belgrade; Ph.D., 1983, University of 
California, Irvine 

DAVID PILATI (2004) 
Lecturer in Engineering Management 
and Leadership 
B.S., University of Florida; M.S., Ph.D., 
Stanford University 

DANIEL A. PITT (2002) 
Dean, School of Engineering; 
John M. Sobrato Professor 
B.S., 1971, Duke University; M.S., 1973, 
Ph.D., 1979, University of Illinois 

JERRY POTTER (2002) 
Lecturer in Computer Engineering 

XIAOSHU QIAN (2003) 
Lecturer in Electrical Engineering 
B.S., 1982, Zhejiang University (China); 

M.S., 1990, 1994; Ph.D., 1996, 
University of Rhode Island 

NEIL QUINN (2000) 
Senior Lecturer in Computer Engineering 

B.S., 1967, Loyola; M.S., 1969, Ph.D., 
1977, University of Southern California; 
M.A. (Ethics), 1999, University of 
Notre Dame 

ALIREZA RAHIMI (1983) 
Lecturer in Mechanical Engineering 
B.S., 1974, Aryamehr University of 

Technology; M.S., 1979, Ph.D., 1982, 
University of California, Berkeley 

MAHMUD RAHMAN (1986) 
Associate Professor of Electrical Engineering 
BSEE, 1969, University of Engineering and 
Technology, Dhaka, Bangladesh; M.Eng., 
1981, Dr. Eng., 1984, Tokyo Institute of 

Technology 

SRINIVAS RAJAGOPALAN (1997) 
Lecturer in Computer Engineering 

SHUBHA RAJOPADHYE (2002) 
Lecturer in Applied Mathematics 
B.S., 1979, Indian Institute of Technology; 
M.S., 1981, Nagpur University; Ph.D., 
1992, Pennsylvania State University 

GEETHA RAMANATHAN-CHANEY 
Lecturer in Computer Engineering 

MICHAEL READY (1999) 
Lecturer in Electrical Engineering 
BSEE, University of Southern California, 
1978; MSEE, 1981, Ph.D., 1984, 
University of California, Davis 
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SRINIYAS R. REDDY 
Lecturer in Electrical Engineering 

NEAL REIZER (1997) 
Lecturer in Computer Engineering 
B.S., 1988, University of Arizona; 

M.S., 1995, Carnegie-Mellon University 

ALFRED RIDDLE (1988) 
Lecturer in Electrical Engineering 
BSEE, 1980, MSEE, 1983, Ph.D., 1986, 
North Carolina State University 

ROBERT RIEMENSCHNEIDER (2002) 
Lecturer in Computer Engineering 

B.S., 1973, Miami University; M.S., 1975, 
University of California, Berkeley 

FRANK T. ROSE (1978) 
Lecturer in Engineering Management 
and Leadership 

B.S., 1957, San Jose State University 

RUSSELL RUDIN (1998) 
Lecturer in Engineering Management 
and Leadership 
B.S., 1981, Gonzaga University; M.S., 
1985, Washington State University; 
M.S., 1991, California State University, 
Bakersfield; Ph.D., 1997, University of 
Missouri, Rolla 

DANIEL RUSSELL (1988) 
Lecturer in Computer Engineering 
B.S., 1977, University of California, Irvine; 
M.S., 1979, Ph.D., 1984, University of 
Rochester 

MICHEL A. SAAD (1959) 
Professor of Mechanical Engineering 

B.S., 1949, Alexandria University; M.S., 
1953, Massachusetts Institute of 
Technology; Ph.D., 1956, University 
of Michigan, Ann Arbor. Registered 
Professional Engineer in Mechanical 
Engineering 

ERIC SABELMAN (2000) 
Lecturer in Mechanical Engineering 

B.S., 1968, M.S., 1969, Ph.D., 1976, 
Stanford University 

BAH RAM SAGHARI-KHODAPARAST 
(1987) 
Lecturer in Computer Engineering 
B.A., 1981, M.S., 1983, University 
of Minnesota 

SAMAR SAHA (2003) 
Lecturer in Electrical Engineering 
B.S., 1971, Cotton College, India; M.S., 
1973, Ph.D., 1981, Gauhati University, 
India; M.S., 1992, Stanford University 

GHEORGHE SAMACHISA (1983) 
Lecturer in Electrical Engineering 
E.E., 1960, Ph.D., 1977, Polytechnic 
Institute of Bucharest, Romania 

BADRUL M. SARWAR (2002) 
Lecturer in Computer Engineering 
B.S., 1994, Bangladesh University of 
Engineering and Technology; M.S., 1998, 
Ph.D., 2001, University of Minnesota, 
Twin Cities 

SERGUEI SAVASTIOUK (1994) 
Lecturer in Electrical Engineering 

RON SCHILLING 
Lecturer in Engineering Management 
and Leadership 
B.E., 1961, City University New York; 
M.S., 1963, Princeton University; Ph.D., 
1967, Polytechnic Institute of New York 

THOMAS SCHWARZ, S.J. (2002) 
Associate Professor of Computer Engineering 
Dr.rer.nat. 1984, Fern Uni. Hagen; M.S., 
1990, University of California, San Diego; 
Ph.D., 1994, University of California, 
San Diego; M.Div., 2001, JSTB 

DAVID C. SEHR (1998) 
Lecturer in Computer Engineering 
B.S., 1985, Butler University; M.S., 1988, 
Ph.D., 1992, University of Illinois, Urbana 

AMIT SENGUPTA (2003) 
Lecturer in Computer Engineering 

REYNAUD L. SERRETTE (1991) 
Associate Professor of Civil Engineering; 
Packard Mentor/Scholar Professor 

B.Sc., 1987, M.Sc., 1988, University of 
Manitoba; Ph.D., 1992, Cornell University 
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WEIJIA SHANG (1994) 
Associate Professor of Computer Engineering 

B.S., 1982, Changsha Institute of 
Technology, China; M.S., 1984, Ph.D., 

1990, Purdue University 

MOHINDER SHARMA (2001) 
Lecturer in Electrical Engineering 
B.S., 1956; M.S., 1959; Ph.D., 1973, 
University of Oregon 

SCOTT SHAW (1989) 
Lecturer in Computer Engineering 

and Electrical Engineering 
B.S., 1981, Colorado School of Mines; 
M.S., 1986, Ph.D., 1988, Rice University 

RICHARD J. SHERMAN (1989) 
Lecturer in Applied Mathematics 
B.S., 1961, M.S., 1964, Santa Clara 
University; Ph.D., 1969, Oregon State 

University 

TERRY E. SHOUP (1989) 
Professor of Mechanical Engineering 

BME, 1966, M.S., 1967, Ph.D., 1969, 
Ohio State University. Registered 
Professional Engineer in Mechanical 
Engineering 

DRAGOSLAV D. SILJAK (1964) 
Professor of Electrical Engineering 
BSEE, 1958, MSEE, 1961, Dr.Sci., 

1963, University of Belgrad 

EVANGELOS SIMOUDIS (1992) 
Lecturer in Computer Engineering 
B.A., 1981, Grinnell College; B.S., 1983, 
California Institute ofTechnology; M.S., 
1985, University of Oregon; Ph.D., 1991, 
Brandeis University 

SUKHMANDER SINGH (1986) 
Professor of Civil Engineering; Chair, 
Department of Civil Engineering 
B.S., 1964, Punjabi University; M.S., 1966, 
Indian Institute ofTechnology, Delhi; 
Ph.D., 1979, University of California, 
Berkeley. Registered Professional Engineer 
in Civil Engineering 

MIRYEONG SONG (2001) 
Lecturer in Electrical Engineering 
B.S., 1988, M.S., 1991, Ph.D., 1994, 
University of California, Los Angeles 

FRANK SORDELLO (1986) 
Lecturer in Electrical Engineering 
BEE, 1960, MSEE, 1966, Ph.D., 1973, 
Santa Clara University 

KRISHNAMACHAR SREENEVASAN 
(1993) 
Lecturer in Computer Engineering 
B.E., 1957, University of Mysore; M.S., 
I960, Indian Institute of Science; Ph.D., 

1967, University of Pennsylvania 

SUSAN LEIGH STAR (2004) 
Visiting Professor in Computer Engineering 
A. B., Radcliff/Harvard University; Ph.D., 
University of California, San Francisco 

CRAIG STEPHENS (2003) 
Lecturer in Engineering 

B. S., 1985, Roanoke College; Ph.D., 1991, 
University of Virginia 

MARIAN STETSON-RODRIGUEZ 
(2001) 
Lecturer in Engineering 
B.A., 1976, University of California, 

Berkeley; M.S., 1997, Pepperdine 
University 

ALLEN A. SWEET (2002) 
Lecturer in Electrical Engineering 
B.S., 1966, Worcester Polytechnic Institute; 
M.S., 1968, Ph.D., 1970, Cornell University 

ROBERT SYNNESTVEDT (1992) 
Lecturer in Mechanical Engineering 
A. A., 1983, Academy of the New Church; 
B. S., 1986, Pennsylvania State University; 
M.S., 1991, Stanford University 

ABDIE TABRIZI (1990) 
Lecturer in Mechanical Engineering 

B.S., 1977, University ofTulsa; M.S., 1979, 
Oklahoma State University; Ph.D., 1986, 
University of Tennessee 

HEMENT K. THAPAR (1984) 
Lecturer in Electrical Engineering 
B.S., EECS, 1973, Santa Clara University; 

M.S., 1977, Ph.D., 1979, Purdue 
University 
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CIHAN TINAZTEPE (1991) 
Lecturer in Electrical Engineering 
B.S., 1972, Middle East Technical 
University, Ankara; M.S., 1975, Ph.D., 
1977, University of Pennsylvania 

DAVID TRINDADE (1986) 
Lecturer in Applied Mathematics 
B.S., 1965, Brown University; M.S., 1968, 
University of Rochester; M.S., 1976, Ph.D., 
1980, University of Vermont 

GEORGE VENDELIN (1980) 
Lecturer in Electrical Engineering 

BSEE, 1959, MSEE, 1961, Engineer’s 
Degree, 1963, Stanford University 

BALAJI R. VENKATRAMAN (1998) 
Lecturer in Computer Engineering 
M.S., 1992, Ph.D., 1995, University of 
Florida; MBA, 2001, Santa Clara University 

JOHN R. VIEGAS (2000) 
Lecturer in Mechanical Engineering 

B.S., 1958, M.S., 1959, Ph.D., 1967, 
Stanford University 

ARTHUR WAGNER (1985) 
Lecturer in Mechanical Engineering 
BSEE, 1961, Santa Clara University; M.S., 
1962, University of Arizona; Ph.D., 1970, 
Oregon State University 

MING-HWA WANG (1996) 
Lecturer in Computer Engineering 
B.Ed., 1977, National Taiwan Normal 
University; M.S., 1982, Rochester Institute 

of Technology; Ph.D., 1991, Illinois 
Institute ofTechnology 

SIN-YAWWANG (1993) 
Lecturer in Computer Engineering 
B.S., 1980, Tamkang University; M.S., 
1984, Arizona State University; M.S., 1990, 
MBA, 1997, Santa Clara University 

TUNGHWA WANG (1995) 
Lecturer in Computer Engineering 
B.S., 1972, National Taiwan University; 

M.S., 1975, University of Rhode Island; 
Ph.D., 1985, Illinois Institute of 
Technology 

JEFFREY W. WATERS (1998) 
Lecturer in Electrical Engineering 
B.S., 1987, University of Notre Dame; 
MSEE, 1990, Santa Clara University; 
MBA, 1994, Northwestern University 

JOSEPH W. WEBER (1998) 
Lecturer in Electrical Engineering 
B.S., 1988, University of Notre Dame; 
M.A., 1990, Ph.D., 1994, University 
of California, Berkeley 

GARY S. WESTERGREN 
Lecturer in Engineering Management 
and Leadership 
B.S., 1958, University of Idaho; MBA, 
1962, Stanford University 

ROBERT WINDHORST (2000) 
Lecturer in Mechanical Engineering 
B.S., 1993, University of California, 

Davis; M.S., 1997, Ph.D., 1999, 
Santa Clara University 

SALLY L. WOOD (1985) 
Professor of Electrical Engineering 
B.S., 1969, Columbia University; M.S., 
1975, Ph.D., 1978, Stanford University 

PETER J.WOYTOWITZ (1994) 
Lecturer in Mechanical Engineering and 
Lecturer in Civil Engineering 
B.S., 1976, University of Maryland; M.S., 
1980, Santa Clara University; Engineer’s 

Degree, 1985, Stanford; Ph.D., 1993, 
Santa Clara University 

KUNG C.WU (1996) 
Lecturer in Mechanical Engineering 
B.S., 1984, University of Texas, El Paso; 
M.S., 1986, Ph.D., 1990, Rice University 

JOHN XIAO (1998) 
Lecturer in Computer Engineering 
B.S., 1988, Beijing University; M.S., 1991, 
Ph.D., 1994, Northeastern University 

EUGENE XU (2003) 
Lecturer in Mechanical Engineering 
B.S., 1982, Dalian Institution of 

Technology; M.S., 1987, Ph.D., 1991, 
University of California, Santa Barbara 
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CARY Y. YANG (1983) 
Professor of Electrical Engineering, Associate 
Dean for New Initiatives and Partnerships 
BSEE, 1970, MSEE, 1971, Ph.D., 1975, 
University of Pennsylvania 

YONGYAO (1992) 
Lecturer in Computer Engineering 
B.S., 1982, Shanghai Tiao Tong University; 
Ph.D., 1986, University of California, 
Berkeley 

KENYOUSEFFI (2000) 
Lecturer in Mechanical Engineering 
B.S., 1973, Sacramento State University 
M.S., 1975, Ph.D., 1979, University of 
California, Berkeley 

AMR ZAKY (1998) 
Lecturer in Computer Engineering 
M.S., 1982, Alexandria University; Ph.D., 
1989, Ohio State University 

SERGIO ZARANTONELLO (1990) 
Lecturer in Applied Mathematics 
B.S., 1968, M.S., 1968, Ph.D., 1972, 
University of Wisconsin, Madison 

AT FKSANDAR ZECEVIC (1988) 
Associate Professor of Electrical Engineering 
B.S., 1984, University of Belgrade, 
Belgrade, Yugoslavia; M.S., 1990, Ph.D., 
1993, Santa Clara University 

JIN ZHAO (2001) 
Lecturer in Electrical Engineering 
B.S., 1991, Beijing Institute of Technology; 
M.S., 1993, Ph.D., 1996, Shanghai 
JiaoTong University 
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POLICIES 

Santa Clara University reserves the right to make program, regulation, and fee changes 
at any time without prior notice. The University strives to assure the accuracy of the 
information in this bulletin at the time of publication. However, certain statements 
contained in this bulletin may change or need correction. 

Nondiscrimination Policy 

Santa Clara University does not discriminate on the basis of race, color, national and/or 
ethnic origin, gender, marital status, sexual orientation, disability, religion, veteran’s 
status, or age in the administration of any of its educational policies, admissions policies, 
scholarships and loan programs, athletics, or employment-related policies, programs, 
and activities; or other University-administered policies, programs, and activities. 

Inquiries regarding equal opportunity policies, the filing of grievances, or requests 
for a copy of the grievance procedures covering discrimination and harassment 
complaints should be directed to: 

Conchita Franco Serri, Director 
Office of Affirmative Action 
Compliance Office for Titles VI, VII, IX, ADEA, and 504/ADA 
Santa Clara University 
Benson Center, Room 12 
Santa Clara, CA 95053-0041 
408-554-4113 or 408-554-4178 
cserri@scu.edu 

Copies of these policies and procedures are also available from the Human Resources 
Department, 408-554-4392. 



fNa^t Santa Clara University 

School of Engineering 

Graduate Education 

Santa Clara University 

500 El Camino Real 

Santa Clara, CA 95053-0583 

408-554-4313 

www.engr.scu.edu 

P
ro

du
ce

d 
by

 t
h

e 
S

C
U

 O
ff

ic
e 

o
f 

C
o
m

m
u
n
ic

at
io

n
s 

an
d
 M

ar
k
et

in
g
 

7
2
9
2
B

-F
L
 

9
/2

0
0
4
 

15
00

 


